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THE RAUB CENTRAL POWER LOCOMOTIVE. 

We present illustrations of a new system of constructing 
railroad locomotives, recently patented by the inventor, Doc- 
tor Christian Raub, of New York city. 
invention is to constructa perfectly balanced locomotive, in | 
which the center of gravity is coincident with the vertical 


median line of the engine, and in which the motive power | 


is located at the middle of the engine in a plane extending 
through the center of gravity. These. two objects being 


Kae 
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The object of this | 


| attained, it is hardly possible to overestimate the value of 


the invention, since the locomotive will then be constructed 
upon correct principles and according to natural laws. It 
works from its center, and has its motive power situated in 
a plane extending through its center of gravity, and has 
therefore no dead weight. 

It is not within the of this 
various attempts and experiments undertaken in the course 
of iime in this direction, but it may be stated generally that | 


scope article to review the 
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the problem of locating the center of gravity ina railroad 
locomotive upon the center of its base formed by the driving 
wheels, and to place the motive power at that center, had 
not been solved before the invention of Dr. Raub; and pro- 
bably the reason why these attempts have not been success 
ful is, that the fact was not sufficiently realized that Stephen- 
son’s system was at variance the principles above 
referred to, and that nothing short of a radical change of 
[Continued on page 245.] 
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THE RAUB CENTRAL POWER LOCOMOTIVE. 
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A FIELD FOR INVENTION. 

With the utilization of every new natural product there | 
is required a more or less extensive group of new machines | 
and implements. It is not surprising, therefore, that with 
the increasing attention paid tothe American agave as a fiber 
plant there should come a demand for new implements and 
appliances to be used in securing and cleaning the fiber. 

The plant (Agave americana) is described as a member of 
the amaryllis family. It is put to a great variety of uses by 
the natives of Soutbern Mexico and Yucatan. A gentleman | 
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that a coarse thread bas long been made of the fiber. The 
Veen Tae Sen, eee Senne disagreeable gummy substance which forms the bulk of the | 
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| riantly, the leaves are narrow and thin, containing a smaller 
ol gum and sap, and are sometimes sixte pet lo 
The ScteNTi ric AMERICAN Export Edition is a large and splendid peri- | amount of gum a P, a - ixteen feet 1 ng, | 
odical, issued once amonth. Each number ccntains about one hundred | |the average length being ten feet. The leaves continue | 
large quarto pages, profusely illustrated. embracing: 1.) Most of the | |} green and increase in length during nearly the entire life of 


plates and pages of the four preceding weekly issues of the SCIENTIFIC f ee 
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Commercial, trade, and manufacturing announcements of leading houses. | the plant approaches maturity a flower stalk shoots up from | 


Terms for Export Edition, $5.00 a year, sent prepaid to any part of the | the center of the leaf cluster to a height of about thirty feet. | 
world. Single coptes Weents. [#" Manufacturers and others who desire 

to secure foreign trade may have large, and handsomely displayed an- | The plant then flowers and dies. Experiments have shown | 

nouncemwnts published in this edition at a very moderate cost. that the fiber of the finest varieties is so finely divisible that 

The Scig\TIFIC AMenuiCAN Exoort Edition has a large guaranteed circu- rs 

lation in all commercial places throughout the world. Address MUNN & it can be advantageously woven with silk. It bleaches 

CO. 37 Vark Row, New York. without loss of strength, and takes dyes as perfectly as any 

fiber known. It has also been successfully woven with cotton 

and wool. The usesto which the natives have put the fiber | 

are the manufacture of bowstrings, nets, ropes, mats, sacking, | 

fish-lines, hammocks. and a few coarse garments, They | 

Contents, obtain the fiber by the very primitive method of gathering | 
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/ humanity, men have had to wait until science and invention 
had brought all nations into something like instant commu- 
sad nication. It was the touch of the telegraph key, a favor- 
| able opportunity being presented, that welded human sympa- 
| thy and made possible its mianifestation in a common, uni- 

. #21, versal, simultaneous heart throb. 
We have just seen the civilized world gathered as one 
| family around a common sick bed, hope and fear alternately 
fluctuating in unison the world over as hopeful or alarming 
of pr en See ta the Provir ve of Bologna, Italy.. rae ms nase 4#13' bulletins passed with electric pulsations over the continents 
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of iis truth, fora signal demonstration of the kinship of | 
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[and und under the seas, And at last, on the same i, the na- 
tions stand in’ sympathethic mourning: a spectacle unpar- 
alled in history; a spectacle impossible on so grand a scale 
before, and indicative of a day when science shall have so 
blended, interwoven, and unified human thoughts and inter. 
ests that the feeling of universal kinship shall be, not 
spasmodic outburst of occasional emotion, but constant and 
| controlling, the usual, everyday, abiding feeling of all men 
toward all men. 
+++ 
THE LESSON OF MR. GARFIELD’S YOUTH. 

Nothing that Mr. Garfield ever did will mark so grand an 
issue, or contribute so much to emphasize the new era upon 
| which humanity has entered, as his dying. It was every- 
| thing that he did and attempted in life, however, and especi 
|ally the manner of his doing and attempting, that made it 
possible for his death to be one of the notable deaths of his- 
tory 
ies all, there is nothing that the world esteems so highly 
he as broad, forceful, generous, genuine mantiness; and it was 

| because Mr. Garfield had acquitted himself nobly as a man 

in his Jong and arduous struggle with life and death that the 
best men and women of all nations lamented the untimely 
ending of his career. It is true that the exigencies of politi- 
cal life had resulted in his achievement of one of the most 
conspicuous and honorable positionsamong men; but neither 
| that nor the atrocity of the crime which cost him his life 
could alone have awakened such national and international 
'sympathy and interest as we have just witnessed. It was 
| the manliness of the man, not the dignity of his station, that 
the world regarded. 

It is a question for the rising generation to consider: How 
‘and under what influences the manliness of Mr. Garfield 
was developed and demonstrated. 

Nature’s first and best gift to man he had at birth—a 

|strong body, well set up, and endowed with vigorous and 
| healthy instincts. Thus, in the highest sense, he was well 
|born. Beyond this his early prospects were certainly not 
| brilliant. His early home was a rude, single-roomed log 
| house iv the wilderness. Orphaned in his second year by 
| the death of his father, the poverty he was born to was inten- 
| sified and saddened by the lack of a father’s care and guid- 
}ance. For fourteen years the log house was his home, and 
| hard work his chief educator. The family circumstances 
improved slowly, and the older boys built for their mother 
a small frame house with three rooms on the ground and 
two under the roof. Here was young Garfield’s home for 
| two or three years more, during which he earned something 
| at odd jobs among the neighboring farmers. 

| At this time his ambition was to be a sailor on the lake. 
| His ambition was not gratified, and he hired himself toa 
'cousin at ten dollars a month to drive the horses of a canal 
boat. He was now seventeen years old, an age at which 
most boys regard their education complete or hopeless of 
attainment. His, so far as books went, had not begun. 

At eighteen a fit of sickness kept him in bed for months. 
To divert him from his intention to be a sailor his mother 
persuaded him to begin to prepare himself to be a country 
school teacher. Then, if he still desired to, he could sail 
summers and teach winters, and so be earning something all 
| the time. He had no money, but by working with a carpen- 
ter at odd hours and Saturdays he earned enough to buy 
books and pay his board. In the winter he taugbta district 
school. At twenty he pluckily decided to prepare for col- 
lege, counting that he could work his way through in ten or 
twelve years. 

At the age of twenty-three he was ready to go to college, 
and had saved enough mouey while teaching to pay his way 
for the first year. By borrowing money ona policy of insur 
ance on his life he was able to complete the rest of his college 
course without the anticipated delays, graduating at the age 
of twenty five. For the next five years he taught, reading 
law meantime, and then entered upon political life in the 
Ohio Legislature. In 1861 he was admitted to the bar, and 
in the winter of the same year, in response to the call for 
volunteers, he abandoned bis legal plans and entered the 
army. 

By this time he had developed those traits of character and 
a capacity for painstaking effort and hard work which made 
his promotion comparatively rapid. In 1863, at the age of 
thirty-two, he resigned a major-general’s commission for a 
seat in the U. 8. House of Representatives upon the urgent 
solicitations of President Lincoln. After seventeen years of 
diligent service in the House he was chosen to represent his 
State in the Senate, but before taking his seat he was elected 
President of the United States. 

It is impossible here to touch upon those details of charac- 

ipod and circumstance which fittingly illustrate the nature, 
severity, and grand success of the struggle upward to be seen 
‘in the life we have so baldly outlined. The lessons to be 
learned from such a life cannot be too strongly commended 
to the young, whether born to poverty or wealth. 

The early life of poverty and hard work which young 
Garfield inherited undoubtedly developed much of the force 
and manliness which he displayed in after life, and saved 
him from many of the hinderances and temptations incident 
to inherited riches and social position; but it must not be 
forgotten that the vigorous body and passionate nature, 
which he disciplined and made the basis of a pure and lovable 
manhood, carried and involved moral hazards not less than 
those of wealth. 

He overcame the disadvantages of early surroundings, as 
thousands of* other young men have, simply because he 
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willed to and was willing to pay the price of personal and | fifty pounds of steam, but it was thought best to test the fessor Hough; honorable mention is made of the statistics 
| advancement 1m hard and nang effort, integrity of | machinery at a lower pressure than the design cont: mplated; | of the Treasury Department for their quarterly and other 
purpose, and a readiness to do his best in everything that so, in order to get full speed, it was adjusted to work steam | reports. . 

ight fall to him to do. He made opportunities to work | nearly full stroke of the piston. The foaming and primimg Group Eighth.—A letter of distinction to the Engineer 
he found none open, and when responsibilities were of the water was, however, so bad as to prevent the use of | Department for Captain Wesscher’s exploration and survey 
m by his townsmen or countrymen he met them | the engines under these conditions: but at the higher press- | west of the Mississippi ; am 4 é 
studied hard to fit himself for the duties to be | ure, and with a correspondingly high grade of expansion, : ae 
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rerformed. Above all, he sought to prove himself in all | there was no further trouble from foaming. It will prob oa. 5 

things worthy of his own self-respect. There was one man, | ably occur to the inquirer that locomotives are worked at ELECT RO-METALLURGY, 

he said, whose good opinion he desired before all others, for all grades of expansion and at considerable variations of ELECTROTYPY. 

that man he had to eat with, and work with, and sleep with; | pressure, but a little thought will lead to a correct apprecia-| In taking impressions or moulds of wnder-cut or highly- 

his name Was James Garfield. tion of the difference in causes that produce priming in| Wrought work itis necessary to use a flexible substance to 
There is not a young mechanic who reads these lines, how- different types of boilers. admit of separating the mould and model without injury to 

ever humble his position, however scanty his opportunities, As a general proposition, it may be said that, other things ¢ither. For these purposes gelatine—or gelatine and glue 

who cannot rise in position, knowledge, and personal worth being equal, high-pressure boilers require less steam room | Or sirup—and gutta percha are employed. Glue (of the finest 

by the same means, He may not gain great learning, great per unit of power than low-pressure ones. quality) or gelatin is softened by soaking over night in cold 

wealth, or fame by the effort, but he cannot fail to gain what The explosion of the boiler in Card & Co.’s sawmill, | Water, then removed from the water and dissolved by aidof 

js worth more than all these in themselves—a higher, truer, | near Monroe, Jasper County, Iowa, resulted in the instant | heat in a quantity of pure glycerine equal to the dry glue 

and more enjoyable manhood. death of E. N. Garnant and the fatal injury of M. L. Card, | taken. This mixture is kept over the water bath for several 
The failures of some men are grander than the successes | on the 17th of September. , hours, and is then ready to pour over the warm, well-oiled 

of others. And while Mr. Garfield’s life, tried even by con-| The locomotive of a freight train between Chetopa, Kan- model, After standing for several hours, or until tho- 


ventional standards, was a splendid success in the end, it! sas, and Parsons, on the Missouri Pacific road, exploded roughly cooled, it may be removed from the model by care 
should not be forgotten that during most of his life sudden September 21, wrecking the engine and a dozen cars, killing | ful manipulation. When removed itis dipped repeatedly in 
death would have found him in the ranks of the worthily | Geo. Adams, engineer; Simon Bailey, fireman; John Denny, | @ Solution of one ounce chromic acid in a quart of water, 


inconspicuous, with those ‘‘ who failed on earth great men | anda man named O’Neil. One of the victims was blown | cach time being exposed to strong sunlight (every part), 


to be, though better than the men who wore the crown.” two hundred yards and terribly mangled. Bailey’s head was | Which renders the surface waterproof and non-absorbent 
It was a sincere, purposeful, kindly, and laborious life | blown off and could not be found. When dry the surface may be metallized, and a strong current 
that made it possible for the close of his life to be signally| A boiler explosion occurred at the mines of the Dunbar | With a large anode used at first in the bath. With such 


conspicuous and his memory revered. Any youth who will | Furnace Company, Dunbar, Fayette county, Pa., onthe 16th | Work much care is necessary to exclude air bubbles from 


can accomplish the life, though kind Fortune may spare him | of September. James McDonaldé, fireman, was fatally, and | the deep-wrought portions. 
the pain and the glory of so tragic a termination of it. |G-»rze McAnally dangerously injured, and several ot hers | In using gutta percha the moulding operation is conducted 
ee iS were slightly hurt. either by press, by hand, or in a stove, 
The boiler of a thrashing machine exploded at Thurlow, | By hand.—After purification in boiling water, plates of 
THE HOLY WELL AT MECCA, Ont., Friday night, September 23, killing Andrew Lloyd, | Various thicknesses or lumps are formed. 

When Mohammed captured Mecca, which had been re-| Messrs, Malcolm and Anson, and Miss Caldwell, and seri- | A quantity sufficient for the intended mould is cut and 
garded for ages by his countrymen as a place of peculiar | ously injuring three others. |put into cold water, which is gradually heated until the 
sanctity, he interfered with the worship of the Black Stone} The method of feeding water to steam boilers has fully | gutta percha is soft enough to be kneaded like dough 
, | After having pulled the gutta percha in every direction the 
edges are turned in so as to form a kind of half ball, the 


probably a meteorite) which the angels had brought from kept pace with other improvements in steam engineering. 
heaven, and of the Zemzem, or Holy Well of Hagar, only so | The plan of serving cold water to locomotive boilers, which 
far as to suppress the ancient polytheistic rites. This well prevailed only a few years ago, is now a thing of the past, 
is close beside the Caaba or Square House, the chief sanctu- greatly to the advantage of the boilers. The injector in its 
ary of the Mohammedan world. early days was not understood, was not reliable, and it was 
The princes of Islam maintain at Mecca keepers of the therefore shunned by careful engineers as a boiler feeder. 
Holy Well, who annually supply them with water to be used | The difficulty has now been fully met and overcome by the 
on great occasions and in great emergencies, as when Korting Double Tube Injectors, which are shown in full lines 
stricken with disease. Every pilgrim to Mecca—and thou- at the American Institute Exhibition. They are made to 
sands come thither from all countries—visits the well and is | work at all pressures, and to lift hot or cold water and deliver 
purified by drinking the water or pouring it over his person, | jt at the rate of from 80 to 4,000 gallons per hour. They are 
or both. The water is described as unpleasant in taste and | compact, self contained, and easily set up by any steam fitter, 
cathartic in effect—qualities Which are now to be accounted | and they will start readily, operated by a single handle, 
for without recourse to miracle. Without any adjustment for variations in steam pressure 
With Occidental irreverence the British Consul-General at | The boilers of the Institute are being fed with one of them, 
Jeddah has sent a bottle of the water to the Royal College | which any one, no matter how inexperienced, can learn to 
of Chemistry at South Kensington to be analyzed. Dr. E. | put in motion and regulate while “‘ you wait.” 
Frankland, in his report of the analysis, says that the water| These fine goods, with a line of Straightway check valves 
is of the most abominable character. ‘‘In fact, it is sewage | are shown by A. Aller, of 109 Liberty street, New York. 
more than seven times as concentrated as London sewage, a a 


smooth convex side is applied to the middle of the model, 
then it is spread over and forced to penetrate the details of 
the object. The kneading is continued as long as the mate- 
rial remains sufficiently soft, when it is allowed to cool some- 
what. While at a temperature of about 80° Fah. it is sepa 
rated from the model and dipped into cold water to harden, 
and may then be handled without danger of impairing its 
accuracy. 

With some models it is preferable to heat the gutta percha 
in a copper dish with constant stirring until it becomes a 
semi-fluid paste. This is poured over the pattern previously 
placed in an iron ring. After a few minutes it may be 
kneaded in with wet or oiled fingers until it scarcely yields 
to pressure. In removing the mould from the pattern all 
useless parts, especially those which have passed under the 
pattern and bind it, must be first removed. Then the proper 
position and shape of the covered pattern must be ascer 
tained so as not to break the model or tear the gutta percha. 

For moulding by sinking or kneading the following com 


and it contains no less than 579 grains of solid matters per 
r F rae®. : ; I Exhibition of Smoke-preventing Apparatus, , . - 
gallon. Knowing the composition of this water, and the position is preferable to pure gutta percha: Gutta percha, 2 


The Department of State at Washington is in receipt of a parts; linseed oil, | part. Heat the oil in a copper vessel 
communication from the British Legation, relative to the to about 212° Fah., then gradually stir in the gutta percha 
exhibition to be held in London of apparatus of all kinds | 44 fne. When the whole is ina pasty form and begins to 
devised to prevent smoke and to consume smokeless as well | .y 41) up with the production of thick fumes, throw the con 
as other kinds of fuel. The exhibition will be open from tents of the kettle into a large volume of cold water, where, 
October 24 to 26 inclusive, and the Department has been without loss of time, the paste must be kneaded, and, while 


Mohammedan countries.” 
It would be interesting to know the composition of the further informed by the British Charge d’Affairs at Wash-| 215) pot. rolled upon a slab of marble and passed between 


waters of other holy wells of which Islam has by no means 


mode of propagation of Asiatic cholera by excrementitious 
matters, itis not to be wondered at that outbreaks of this 
disease should often occur among pilgrims to Mecca, while 
it would scarcely be possible to provide a more effective 
means for the distribution of cholera poison throughout 


ington that the committee has decided to consider favorably mediumly warm rollers. 
all applications from foreign exhibitors throughout the)  @uita percha may be used an indefinite length of time. 


the monopoly 
ac whole of September, and they will, as far as possible, reserve In moulding by pre mee the oujest Bas byes eantes 
R$ ; 0 oF tallow itis , fim nit 
STEAM BOILER NOTES. | space for late exhibits, so that none may be excluded. with plumbago or tallow it is put square and firm upon the 
a e ns. table of a screw press, and surrounded with a frame or ring 


A foreign correspondent wishes to know why locomotive 
boilers work satisfactorily with so much less steam room per 
horse power than is usually found in marine boilers. He 
cites good English practice to show that fully three-fourths 
of a cubic foot of steam room is allowed per indicated horse | of the Geographical Congress: 
power in marine boilers, while only one-eighth to one-| Group First.—A letter of distinction to the engineering 
twelfth of a cubie foot is allowed in locomotive boilers, and | department for topographic and hydrographic surveys of 
asks, To what shall the steam room be proportioned, if not | the Northern lakes, the St. Lawrence and Mississippi river 
(0 the indicated horse power? The answer to the first part | internal improvements, maps of battle fields, and other 
of the inquiry is, the greater pressure relatively to the geographical works; also a letter of distinction for the geo 
power developed in the locomotive. But the subject does | graphical surveys in charge of Captain Wheeler for accu 

ot seem to admit of such categorical treatment as our cor- | racy ‘in topographical surveys west of the one hundredth 
respondent seems to indicate by the tone of the query. Per- | meridian. 
haps an empirical rule might be made from a sufficient Froup Second.—A letter of distinction for the best model 
Lumber of experiments, embracing most of the conditions| of the Gulf of Mexico and for the sea soundings of Com 
of modern practice, but the factors of the problem include | mander Sigsby and other officers of the navy; also a letter 
‘verything that affects the rate of evaporation and the free | of distinction for the report of Commander Green on inter 
escape of the steam from the surface of the boiler water and | national longitudes, hydrographical charts, American ephe- 
the steam pressure, merides, a publication on the solar eclipse of 1878, and other 

The efficieney of the heating surfaces, the ratio of grate papers by naval observers; a diploma of honor of the first 
to heating surface, the rate of combustion, the circulation | class for a list of lighthouses, bound sets of charts, and other 
oo Water, the quantity of water and its depth upon a 
unit of heating surface, the surface area from which the 
Steam escapes into the steam space, the pressure upon that 
surface relatively to the power developed by the engine; 
and inasmuch as the number and volume of the cylinder 
charges for cut-off engines are determined, in some degree, 


American Awards at the Geographical Exhibition in of iron a little higher than the most raised portions of the 
Venice. mode), A piece of gutta percha at least the thickness of the 

The following awards were made to the American Section | pattern is cut so as to fit the ring or frame of iron, and then 
heated on one of its faces only before a bright fire. When 
about two-thirds of its thickness has been softened it is 
placed, soft portion downward, in the iron ring or frame, 
and the whole covered with a block of metal exactly fitting. 
It is put under light pressure at first. the force being increased 
as the gutta percha becomes harder or more resisting. 

Stone moulding is resorted to with models the brittleness of 
which renders them liable to injury when pressure is applied 
—plaster of Paris, alabaster, marble, etc. The object is 
placed upon a plate of iron or carthenware, a ball of gutta 
percha is placed on the middle of the object, and the whole 
is set in an oven where the temperature is just sufficient to 
melt the gutta percha, which, as it softens, penetrates al] the 
details; when it has sunk completely it is removed from the 
oven and allowed to cool off until it retains just enough elas 
ticity to be separated from the pattern 

Gutta percha is entirely insoluble in water, weak acids, or 
acid salts. When moulded it is prepared for the deposition 


publications; a letter of distinction to the engineers of the 
of metal by being coated with a film of graphite or bronze 


Department of Geologica! Natural History and for the 
examination for Clarence King’s exploration along the 
fortieth parallel; also a letter of distinction for Captain 
Wheeler’s geographical surveys and works on natural his 
tory west of the Mississippi; « similar letter to the Signal 


powder. 
—>+o>—— 


Grass Fired by a Meteorite, 
A fire ball was seen to fall at Springfield, Il], about 10 
o’clock of tlie night of September 21. It resembled in ap 


by the grade of expansion for a given power, the point of Service Department and Weather Bureau for an extended ht o , 

cuttine off enters with the other numerous factors into the | series of tidal weather maps. pearance an electric light, and it fell with a rushing sound 

Problem, Group Sixth.—A letter of distinction to the Post Office like that of asky rocket. The dry grass was set on fire 
An illustration in point is of a small winding engine the Department for a series of announcements and other publi- | where it strack, and the grass burned ‘o . wnoden widewalk 

boiler for which was, for special reasons, made small and | cations: a diploma of honor of the second class to the Agri-| connecting with fences and wooden buildings, before the 


Upright, and intended to work at about one hundred and ' cultural Commission, and for reports on forestry by Pro-' fire could be extinguished with water, 
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Vegetabie Blacking. 
The ‘‘ Shoeblack Plant” is‘said to be the name popularly 


Ks 


and remarkable for the showy appearance of its scarlet flow 
ers. Growing freely in almost any kind of soil, the plant is 
frequently cultivated for the flowers, which, when dry, are 
used as a substitute for blacking. Tie flowers contain a 
large proportion of mucilaginous juice, which, when evenly 
applied, gives a glossy, varnish-like appearance, which is 


said perfectly to replace ordinary blacking, with the advan- | 


tage that it is cleanly in use and can be applied in a few 
moments. Four or five flowers, with the anthers and pollen 
removed, are required for each boot, and a polishing brush 
may be applied afterward, if desired. A few plants of the 
Hibiscus rosa sinensis growing in the garden would remove 
one of the minor disadvantages of a day in the country, 
where the roads are dusty and Lee and Bixby are almost 
Chinese ladies use the juice of the flowers for 
In Java the flowers are 


unknown. 
dyeing their hair and eyebrows. 
really used for blacking shoes. The plant is a native of 
India, China, and other parts of Asia. It would be interest- 
ing to ascertain to what extent, if any, the Althea, or Hibis- 
cus Syriaca, and the Swamp Rose Mallow, another member 
of the Hibiscus family, possess the same property. 

san - a el 

NEW CLOTH-CUTTING MACHINE. 

The enormous quaniities of ready-made clothing annually 
produced in this country has created a demand for some 
more expeditious plan of cutting out garments than the 
usual way of cutting them by hand. Several kinds of cut 
ting machines have been manufactured to meet this expressed 
want. None of these machines, however, have met satis- | 
factorily all of the requirements of the trade, and their 
introduction has been effected to a limited extent only. 

The machine shown in our illustration is claimed to be | 
practically perfect in its operation, upward of two years 
having been spent in perfecting every detail of the machine 
and bringing it to the high standard which it has attained. 

The machine is based on a principle radically different 
from any cutting machine that has heretofore been devised, 
and, as claimed by the inventor, the great success of the 
machine is due to this novel principle of action. 

Instead of being laid on a solid wooden table, as usual, | 
the layers of cloth, piled up toa height of from two to four 
inches, are placed upon a bed or support consisting of rows | 
of upright wires fastened to a backing of wood, the wires | 
being cut toa uniform length, so that their upper ends pre- | 
sent a perfectly level surface. 

The working parts of the machine are mounted on a firm 
base, alongside of and independent of the supporting bed, 
and are constructed to travel over a surface fifty or more 
feet in lengtb, if desired. 

The cutting instrument cuts upward instead of down- | 
ward, and can be freety moved in any direction so as to fol- | 





| table, and is connected when in use to the pressure foot of | tributed to the proceedings of the Royal Society, in M red 
| ? > March 


degree. 
ant at the Royal Observatory; and he has, during the past 


Scientific American. 


| the machine, which it causes to pass in a straight line. 


information. 


a Oe —<i‘“‘“<C 
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THE NEW ASTRONOMER ROYAL. 


Mr. William Henry Mahony Christie, who has succeeded 
Sir George Airy in the office of Astronomer Royal at the 





PROFESSOR W. H. M. CHRISTIE, F.R.S., 


The New Astronomer Royal. 


Royal Observatory, Greenwich Park, was born on October 
1, 1845, at Woolwich. He is a younger son of the late Pro- 
fessor 8. H. Christie, of the Royal Military Academy, Wool- 
wich, and formerly Secretary to the Royal Society. Mr. 
W. H. M. Christie was educated at King’s College School, 


London, andat Trinity College, Cambridge, which he en- | 


tered in 1864, having won a minor scholarship of that co!- 
lege; he subsequently gained a foundation scLolarship, and 
was afterward elected a fellow of Trinity College. He 
took his degree of B.A. in 1868, as fourth wrangler in the 
Mathematical Tripos, and in 1871 proceeded to the M.A. 
In 1870, Mr. Christie was appointed chief assist- 


low the lines of a pattern marked on the top layer of cloth, | ten years, done special good service by contriving and intro- 


the peculiar character of the supporting table csenatied 


this movement without difficulty. 


ducing several valuable improvements in the scientific ap- 
paratus there in use. A new form of spectroscope, an instru- 


The machine has been in use in Philadelphia for some | ment for determining the colors and brightness of the stars, 


months past, and 
has been examined 
by numerous manu- 
facturers from dif- 
ferent parts of the 
country, who have 
been unanimous in 
their indorsement 
both of the machine 
and its work. 

The machine now 
in use, driven by 4 
two-horse poweren 
gine, works with 
wonderful rapidity 
and accuracy, the 
knife easily follow- 
ing the most intri- 
cate designsand cut- 
ting through thirty- 
four thicknesses of 
heavy cloth without 
apparent effort. As 
the cloth is not lift- 
ed from the table 
while being cut the 
arrangement of the 
layers is not dis- 
turbed and the cuts 
are perfectly uni- 
form in each layer, 
and as the movable 
parts of the appara- 
tus are above the 





THE AMERICAN CLOTH-CUTTING MACHINE. 


given to a species of Hibiscus growing in New South Wales,| The machine is the invention of Mr. W. R. Fowler, the 
|inventor of the well-known Fowler fly fan, and is manufac- | 
tured by Mr. Martin J. Myers, of 819 and 821 Market street, 


the owner of the patents, who may be addressed for further 


ee 


| 1877, a paper ‘on the magnifying power of the } 


ot 4 r alf risr 
as a means of obtaining great dispersion, and on the : n - 
theory of the half prism spectroscope.” To the = ah 
. Ay 


‘notices of the Royal Astronomical Society he has furnish. 
these: in June, 1873, a paper on the recording micrometer. 
in January, 1874, on the color and brightness of ih 
measured with a new photometer; in May, 1875, on t)ye de 
termination of the scale in photographs of the Trans, of 
Venus; in 1876 (January) on a new form of solar eyepiece: 
(May) on the displacement of lines in the spectra of wey 
(November) on the effect of wear in the micrometer « rows 
of the Greenwich Transit Circle; same year (Decem)e) - 
| the gradation of light on the disk of Venus; in 1878 January) 
)on specular reflection from Venus; (June) on the existency 
| of bright lines in the solar spectrum; in 1879 (January) on g 
| phenomenon seen in the occultation of a star by the moon's 
| bright limb; in 1880 (November) on the spectrum of Har 
wig’s comet of that year; in 1881 (January) on Mr. Stone's 
| alterations of Bessel’s refractions; (May) on the flexur of 
the Greenwich Transit Circle, and some further remarks oy 
Mr. Stone’s alterations of Bessel’s refractions; besides yg 
rious papers on the Greenwich spectroscopic and phojo. 
graphic observations, communicated by the late Astrono- 
/mer Royal; and a paper which will be found in the Memoirs 
of the Royal Astronomical Society, published in January. 
1880, on the systematic errors of the Greenwich North Polar 
distances. Mr. Christie is also the founder and editor of g 
journal entitled The Observatory, a Monthly Review of As. 
tronomy, which has been published during the past 
four years; and he is author of the ‘‘ Manual of Elementary 
Astronomy,” pubjished in 1875 by the Society for Promot- 
ing Christian Knowledge. These particulars we gather 
from the JWustrated Londun News, and our portrait from the 

London Graphic. 

ERS 8 
MISCELLANEOUS INVENTIONS. 
An improved fastening or locking device, especially de- 

signed to endure without injury the excessive strains that 
trunk locks are subject to, has been patented by Mr. David 
| W. Eggleston, of Terryville, Conn. The invention consists 
ofa laterally swinging unjointed hasp, designed to be pivot 
ed on the body of the trunk, having a large opening in its 
free end that sets over and coincides with a socketed and 
perforated nose or lock plate which is designed to be fixed 
on the trunk cover. 
_ An improved electric lock has been patented by Messrs 
William R. Manierre and Henry B. Porter, of Chicago, Ill 
The object of this-invention is to provide an electrical 
attachment for locks, which will indicate at once the surrep- 
titious opening of the lock by other means than the key. 

An improved folding leaf extension table has been pa 
tented by Mr. John Bismann, of Fairview, W. Va. _ It con 
sists in the peculiar construction and arrangement of the 
parts, the extra leaves being folded within the table and 
always ready for use. 

Mr. William Weiss, of New Orleans, La., has patented an 
improved and simple device for opening tin cans, which 
device can be used 
as a cover far the 
opened cans, The 
invention 
ina circular plate of 
metal provided with 
a flange, and with 
a pointed or sharp 
edged tooth or stud 
a short distance 
back of 
and projecting in 
the same direction 
as the flange, and 
with a handle on 
the opposite sur- 
face, which plate is 
pressed upon the 
head of the can, so 
that the stud will 
pass through the 
head, when the 
plate is turned by 
means of its ban 
dle, causing the 
sharp stud to make 
a circular cut in the 
head of the can. 

An improved ci 
gar muker’s work 
ing board or table 
which is handy and 
compact and can 
be transported ver) 


Stars, 


consists 


the edge, 


cloth the manipulation of the machine is effected without) a recording micrometer, and a polarizing solar eyepiece, | conveniently, has been patented by Mr. Bernhard Becker, 
that fricticn or drag which attends the operation of an ordi-| are to be mentioned as his inventions. In the recent address | of New York city. 


nary cutting machine. 


day, or a product equal to that of 25 skilled cutters. 
With this machine is an attachment for accurately cut- 





ting, without previous marking, from one to two hundred | The new Astronomer Royal has directed particular atten-| ment, and no extra tubes are required. 


of the President of the British Association, at York, a pass- | 
The machine has an estimated capacity of 2,500 coats per | ing reference was made to Mr. Christie’s work in verifying | tented a cheap and efficient solar camera, which is light a™ 
the results obtained by Dr. Huggins, with regard to the | portable, and may be readily taken apart or set up, 
motions of stars, as inferred from spectroscopic observations | required. Any ordinary tube may be used in the instru 


Mr. Heinrich A. W. Braune, of Memphis, Mo., has ae 


as 


The print being 


strips of materials of any width at a single cut, and cuts tion, at the Royal Observatory, both to spectroscopy and to | detached from the camera box, the printing may be watched 
them either on the bias or at any angle across the pile of | photography, as a means of recording the observations. 
goods. They are very convenient for seam* binding and | He is aellow of the Royal Society, and was elected Secre- 


other purposes. The attachment travels on the side of the | tary of the Royal Astronomical Society last year. 


He con- 


and the light regulated according to the shades desired. 
The instrument may be readily handled and managed by 
one person. 
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PATENTED IMPROVEMENTS IN JEWELRY. 
We give illustrations of @ few recently patented improve- 
ts in jewelry. The invention shown in Fig. 1 is an im 
a6 d method of incrusting and enameling precious stones, 
as onyx and agate. It consists in first engraving the 
to the stone to be ornamented, then pressing or 
a thin plate of gold into the indentation, then 
coving, enameling, and burning the plate, next replacing 
: 4 cementing the plate into the stone, and finally grinding 
of the enameled portions flush with the surface 
This is the invention of Messrs. Peter Appel 
and Charles P. Appel, of West Hoboken, N. J. 
” Fig. 2 represents an improved fastening for ear jewels, 
tented by Mr. G. W. Washburn, of West New Brighton, 


prove 
such 
design 10 
moulding 


ant 
the surface 
of the stone. 


yal : . 

2 Y. In this invention a neat and inconspicuous curved 
sais ‘; made to inclose, conceal, and protect the bolt and 
pring of a secure locking device, adapted to fasten auto- 


matically with a distinct ‘‘click,” which gives audible 
notice to the wearer when the ear wire is locked. The ear 
fastening is readily unlocked by the wearer or an attendant 
The engraving shows the fastening both closed and open, 
und gives also an enlarged sectional view of the fastening. 

Mr. David Untermeyer, of New York City, has lately 
natented an improved separable finger ring, shown in Fig. 
} This finger ring is so constructed that the shanks can be 
detached from the heads and replaced with larger or smaller 
shanks. ‘The bead has sockets upon its inner side, and the 
shank has hooks upon its ends, so that the setting may be 
detached and replaced by another at the will of the wearer. 
The engraving shows the ring and setting separately, also a 
sectional view of the two parts put together. 

Fig. 4 shows a combined finger and scarf ring, patented 


by Mr. Carl Bachem, of Pforzheim, Baderi, Germany. This | 


is an improved. finger ring, which ‘can be used in a conve 
nient manner as a scarf ring without any extra fastening 
device. The invention consists in making the ring in five 
narts, which are hinged together so that the two hinged sec- 
tions opposite to the central stone setting may be sprung 
inwardly for use as a scarf ring. The hinged sections 
adjoining the stone setting are provided with raised cheeks, 
which abut against the setting when throwing the remain 
ing sections in outward or inward direction. 

An improved method and device for connecting gems, 
patented by Mr. August Schaffer, of New York City, is 
shown in Fig. 5. The object of this invention is to connect 
agates and similar stones of natural or artificial color, 
cameos, and the like, in such a manner that the upper stone 
projects above the surface of the lower stone or table. By 
this connection a larger variety of combinations can be 
made from this class of stones, to be used for 
articles of jewelry and other purposes. The 
improvement consists in connecting two 
agates or other stones by recessing or dove- 
tailing the lower stone or table on its upper 
surface and the upper stone or step at its bot- 
tom surface, inserting into the recess a con 
necting piece or key of copper, and filling up 
the smali wedge-shaped spaces or cavities 
between the connecting key by electro-depo- 
sion, 

Fig. 6 shows a very pretty article of jewelry 
that may be changed so as to be used for dif- 
ferent This piece of jewelry is 
made in the form of a cross, with detachable 
side pieces, pin, and hanger, so that by re- 
moving the side pieces the middle piece can 
be used as a lace pin and the side pieces as 
earrings. This invention has been patented 
by Messrs. Leon P. Jeanne, of Woodside, and 
Louis P. Jeanne, of Greenville, N. J. 

———~9 + 2 oe —__ 
NEW INVENTIONS. 

Mr. John Flinner, of Millersburg, Ohio, has 
patented an improvement in gates. The od- 
ject of this invention is to combine with a 
vertically swinging gate a suitable latching 
device adapted to be operated by the lifting 
rods and the levers by which the gate is 
raised. The gate has a stationary latch near 
the bottom of its swinging end, and a sliding 
wal h near the top of same end, in combina- 
lon with a recessed gute post and suitable 
mechanism for operating the sliding latch 
and raising the gate. 

An improved loom shuttle has been pa- 
cuted by Mr. John W. Sohn, of Columbia, 
Pa The invention consists in the combin- 
ng, with a shuttle body and vertical spindle, 


‘an end perforated lever and a subjacent 
spring 


purpe ses. 


, An improved butter worker has been pa- 
“nted by Mr. Elvearo Stout, of Ottumwa, 


lows "hte & . : 

; ‘. This invention relates to improve- 

“ os in that class of butter workers in 
uch a 


iors frame carrying a roller is recipro- 
Cate n « . o a . 
‘ . : 1 a box having slots in its sides, the bottom faces of 
the slots serv; : : 
's serving as bearings for a transverse rod in the 


roller f » aieed , 
le pe a8 It is moved back and forth in the box. ~* 
Mr. , 


wa 


ot i ° figure of a driver having a hinged body, and | 
“_ “ by a rod with a crank formed upon the forward | 

So that the movement of the wagon will give the figure 
@ppearance of whipping the horses; and also with a 


the 





| 
figure of a boy connected with a crank formed upon the 





ohn Murray, of New York city, has patented a toy | 


243 





rear axle, so that the movement of the wagon will give the 


in all directions. Even in Omaha, on the opposite side of 
the river, large windows were broken by the concussion, and 


figure the appearance of jumping up at the rear end of the/ as far as the Missouri Valley, twenty miles north of Council 
| Bluffs, the damage done was heavy. 


said wagon. 


Sea he Xe 
NEW TICKET PUNCH. 

The engraving represents a novel ticket punch recently 
patented by Mr. George 
Kowalski, of Brooklyn, N. Y. 








GUNTHER’S TICKET PUNCH. 


The object of this invention is to simplify and cheapen 
the construction of ticket punches and to make them conven 
ient to carry. 

The ticket punch has a curved spring and jaws made in 
one piece, the upper jaw having a groove to receive the 
lower jaw, a curved recess to receive the ticket and carrying 
the female die, and the lower jaw carrying the male die and 
having a slot to receive the stop pin that limits the move 
ments of the jaws. 

Fig. 1 is a perspective view of the punch, and Fig. 
sectional view. 

—~t 1 Orem 
A Carioad of Blasting Powder Exploded. 

A remarkable explosion occurred at Council Bluffs, Iowa, 

Sept. 26. A car laden with blasting powder consigned to 


Denver had been refused by the Union Pacific Railway 


Fig.l. 


PYy.n. 


IMPROVEMENTS IN JEWELRY. 


Company and returned to the yards of the Chicago and 
Rock Island and Pacific Railroad, where from some unknown 
cause it was exploded 
pany’s round house, repair shops, 
about forty or fifty freight cars. 
in the ground fifteen feet deep and forty five feet in diameter. 
Large windows in all parts of the city were shattered, sheets 
of plastering were torn from houses, and damage was 


- + 6 - 
Accidents to Railroad Employes. 


British railroad accidents during the first three months of 


A. Gunther, of Bath, and William | the current year are reported to have killed 269 and injured 


1,078 persons. These accidents, however, include injuries 
to persons On the track, etc., by trains, as well as train acci 
dents. There were but 3 killed and 276 injured by the latter, 
against 17 killed and 225 injured in the first quarter of 1880. 
The comparison with the accidents in this country, as 
reported in our columns, is as follows: 


1881 1880. 
Killed. Injured Killed, Injured. 
United States ..... .. BS 612 36 1a 
Great Britain...... « 8 276 17 225 
We were working something more than five times as many 
miles of road as there were in Great Britain; but our train- 
mileage was not by any means large in proportion. The 
Railroad Gazette says: The result in 1880 was decidedly 
favorable to this country; but for this year it is extremely 
unfavorable, our train accidents having killed thirty-two 
times as many and injured more than twice as many as the 
British train accidents. We may comfort ourselves some- 
what by the reflection that last winter was extraordinarily 
unfavorable and productive of accidents. 
_>+2>a— 
Discovery of Beautiful Minerals, 
Prof. B, Silliman records, in the American Journal of Sei- 


| P > — ‘ 
ence, the discovery of vanadinite and other crystalline salts 


”» £ | 
«188 ferous galena, but no gold. 





The concussion demolished the com- | found in crystals of rare beauty in 
brick freight bouses, and | well as the vanadinite before mentioned. 
The explosion dug a hole lin the “ River” mine. 


of lead, of great beauty of color and perfection of form, in 
the Territory of Arizona. Some of the varieties—crocoite, 
a chromate of lead, and vauquelinite, a variety containing 
copper—have never before been found in North America. 
Vanadinite, chloride of lead, and vanadium, hitherto a rare 
‘species, promise now to be comparatively abundant in the 
silver district in Yuma county and other localities. 

It is found in veins of quartz which lie between foot walls 
of granite and hanging walls of porphyry, the latter being 
similar to the usual associates of silver ore the world over 
The quartz veins have also other salts of lead and argenti- 

Vanadinite occurs in the “‘ Ham 
burg,” the ** Red Cloud,” and the “‘ Princess” mines, That 
in the ‘‘ Hamburg” is the best. The crystals are small and 
highly lustrous, varying in color from deep orange-red to 
reddish-yellow and brown. 

In ‘Red Cloud” they are a rich flame color, and are 
found in rather mine 
occur slender crystals of a brilliant red color 
bedded in white calcite. They are very per 
fect in for 


” 


confused masses. In ‘* Princess 


form, and have been mistaken 
chromate of lead 

Other rare species afe found in the Vulture 
District, in the vicinity of the ‘* Vulture’ 
mine, while at ‘‘ Collateral about 
twenty-five miles northeast of ‘‘ Vulture,” is 
the most interesting locality. The vein is 
four and one-half feet wide in soft 
gray talcose rock. About one-half of the 
thickness of the vein is quartz stained green 
with chrysocolla and chocolate-brown with 
ground mass which contains vanadium, The 


colored masses all give strong reaction for 


mine, 


about 


vanadic acid. 

A seam of very red ferric oxide and caicite 
follows next. The calcite contains crvstals 
of vanadinite, and the oxide reacts for vana 
there is a lemon 
The whole soft mass of the 


dic acid; then seam of 
colored crystals. 
vein reacts for vanadic acid, and specimens 
of rare beauty are found in the cleavage frag- 
ments of the calcite. 

Among the ores found in this “‘ Collateral ” 
mine is a mineral which may prove to be 
descloizite. The tests of it indicate the pre 
sence of vanadium, lead, copper, manganese, 
and zinc, but more specimens are needed to 
complete the study of it. 

A specimen is referred provisionally to the 
volborthite species. , 

This mineral has a green color, and con- 
tains copper, lime, and vanadic acid. It was 
named after Volborth, its discoverer; but the 
specimen discovered in ‘‘ Collateral” mine 
may turn out to be a new species. 

A mineral like Domeyko’s chileife, but not a 
clay-like mineral, which yields a globule of 
lead containing a nucleus of copper, occurs 
both in this mine and in the ‘‘Chromate,” 
and something similar also is found in the 
‘‘Phonix” mine. The Montezuma lead mine 
abourds in vanadinite in the form of hexago- 


nal prisms. 

What may prove to be mottramite has been 
found at the “Frenchman's” mine. Wulfenite, molybdate 
of lead, which does net contain vanadic acid, has been 
“Red Cloud” mine, as 
It is also found 


Three or four species of the crocoite group, that ie, chro- 
mic acid witht oxide of lead, occur in the ‘‘ Collateral ” and 


done | the ‘‘Chromate” veins, but «as yet it has not been found 
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well crystallized. Before the study of these interesting 
localities can be complete a personal visit must be made by 
a mineralogist to the mines and sufficient material obtained 
on the spot to allow of a chemical analysis. 


Correspondence. 














A Stroke of Lightning. 
To the Editor of the Scientific American : 

Your urticle of August 6, describing the lightning stroke 
at Manhattan Beach Hotel, calls to mind a similar occur- 
rence at Masonic Temple a few years ago. 

The flagstaff, about fifty feet high, on the central dome, 
had at the top a gilded ball. It was struck by lightning 
soon after it was put up, and about twenty feet of the top 
of it was broken off and thrown two hundred feet from the 
building, leaving a tall splinter on a stump. 

The metallic ornamental cresting of the dome had been 
carefully gilded, and connected with the sewers of the city, 
through the cast iron water conductors of the buildiag, by 
means of twisted copper rods, about three-eighths of an 
inch by three fourths of an inch, in anticipation of possible 
lightning strokes. 

The missing portion of the staff above the stump and 
below the top of the tall splinter was reduced to matches 
and toothpicks, and scattered upon the main roof of the 
building. 

The track of the fluid was marked upon a portion of the 
original surface of the spar remaining on the splinter by a 





Scientific American. 


STEAM ENGINE NOTES. 

At the last weekly mecting of the Polytechnic Association 
of the American Institute, the President, Mr. Stetson, read 
au abstract from one of our technical journals, in which a 
correspondent avers that he runs an engine of 5 inch stroke 
/at 600 revolutions, and has run it for a short time at 2,000 
| revolutions per minute. The diameter of the cylinder is 5 
inches. 

Mr. Sutton said the high velocity of piston was one of the 
marked innovations in modern engines, but these figures 
were extreme, and undoubtedly far beyond what was good 
| policy. An Allen engine, 12 inch stroke, in one of the recent 
| fairs of the American Institute, made 500 revolutions per 

minute regularly. High speed was one of the elements 
which bas lowered the cost of fuel from 8 Ib. to 2 lb. per 
horse-power per hour. Our Corliss engines, running at 
about the old rate of speed, have, in many cases, got consi 
| derably below 2 Ib. per actual horse-power, and the Buckeye, 
|a quick running engine, has got down very close to it. The 
Wheelock engine, at the late Millers’ Fair in Cincinnati, had 
stood high among a host of excellent competitors, and had, 
| with a high velocity, regulated so perfectly as to vary less 
than one of its quick revolutions in suddenly changing load 
from running light to ten-horse power. Even speed was of 
great importance in spinning fine thread, especially silk. 
| The tendency of the parts to change their dimensions and 
| proportions by springing under great strains at high speeds 
|was referred to. One speaker knew a modern upright 
‘engine, considered the acme of proportion and stiffness, to 
be sprung enough when heavy loaded to change the relation 
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make the fit. Soft metal rings were compressed by the fo). 





| lower of the piston and caused it to gush out till they just 
‘fitted; no elasticity was allowed anywhere. There was a 
| patent on it, or, rather, on the use of thin copper or brass 
| rings at the edges to keep the plastic metal from dragving 
| out by the friction, but it had long since expired. Andrew 
Fulton, of Pittsburg, was the patentee, and used to supply 
it, and was very successful in getting the alloy just hard 
enough to serve properly. __ a 


The Michigan Fire. 

| The burning of the village of Bad Ax, the seat of Hurox 
County, illustrates the awful suddenness of the assault of 
wild fire on most of the fated settlements and the complete- 
ness of the destruction wrought. A correspondent of an 
| Eastern paper says: 

It began to grow dark in the forenoon from smoke, and in 
'a@ few hours the pitchy blackness was like that of a close 
cellar, so that it was impossible to see a foot. It was known 
|that there were fires three miles south, but there was no 
| thought of danger until suddenly there came a lurid glare, 
|the flame and wind immediately followed, and in thirty 
| minutes fifty-three of the fifty-five buildings in the place 
| were in ashes, The courthouse was of brick, covered wit) 
| slate, and there people went for protection. The building 
| escaped destruction, and those within it were saved, although 
| they suffered badly from heat. There were no lives Jost 
| here, but this was exceptional good fortune. Reports from 
/some places are too horrible to read. Numbers of people 
| flying from danger were overtaken and died in the rvads, 
|some perished miserably in wells and other places where 








spiral line scorched on the wood, but below a point six feet ; - 3 a 
above the iron band, to which the guys were attached, no of the parts, and introduce obviously defective eg l had ht safet d in the terrible ti f y 
and, guys 3 é ’ was always all right when examined cold, and when Worked | they had sought safety, and in the terrible time a few women 


marks were seen tu indicate that the spark bad followed the 
wood to its connection with the iron. 

The gilded ornaments of the cresting were twelve fect at | 
least from the point where the track disappears from the 
wood, so that if the fluid left the spar to follow the pre- 
pared lightning conductors, and rejected the course through 
more direct metallic connections, there must have been 
strong reasons for its preference. 

I write this hoping you may have something more to say 
on the subject of protecting buildings, as well as persons 
and animals, from the capricious action of lightning. Its 


slowly and lightly. 

Steam-engine packing, was the subject of a brief paper 
by L. F. Lyne. 
| The paper referred to the difficulty encountered in the fact 
that almost all piston-rods are not true, and cites an instance 
in which the piston-rod, 12 inches in diameter, was out of 
the center of the cylinder about three-eighths of an inch, and 
| varied in diameter about three-sixteenths of an inch. This 
‘rod was neither perfectly round nor straight, and was run 
at a high speed, This is a worse than ordinary example, 
| but it is well known that it is almost impossible to get a 





reaks appes be little : blic. : , 
freaks appear tobe little understood by the public | piston-rod perfectly accurate. Piston-rods that have been 


New York, September, 1881. Joun W. KELsEY. 


Encke’s Comet. 
This celebrated periodic comet is now in a favorable posi- 
tion for observation in the eastern sky after midnight. Its 
period is the shortest of any known comet, making its revo- | 





| long in use will, as a rule, be found smallest in the middle, 
and of an oval shape at the ends. It has been found, from 


/experience, that the follower ends of a rod will be worn 


most upon the bottom, while the crank end will be most 
worn upon the top. All these causes make it hard to make 
the packing steam-tight. 


lution about the sun in three and one-third years. It has no : , ae 
oft. Saat Uennentie'e’ demas ‘Gut Gite, annie cond i | tis customary upon locomotives, when putting in a new 
2 } sents : t f 2nse : : : : 

ie ee ae Se ooo | piston and rod, to set the piston about one thirty-second of 


one edge, ill-defined, and brush-like upon the opposite 
edge. 

The comet’s position man observation made by me yester- 
day was right ascension 6 hours 42 minutes; north declina- 
tion 42 degrees 54 minutes. This brings it on a line drawn 
easterly from Capella through Beta Aurige and about one 
and a half times as far from Beta as Beta is from the first 
named star. It is at present moving about three degrees 
daily in this direction—a very little south of east. On Octo- 
ber 1 its position will be R. A. 8 hours 2 minutes, + 42 
degrees 5 minutes, or about 10 degrees northeast of the 
well known star Castor. On October 10 it will be in Leo 


an inch high, thus destroying the perfect alignment at once. 

On locomotives new piston-rods are sometimes nearly de- 
stroyed within forty-eight hours after they leave the shops. 
This is caused by the use of hemp that has gritty substance 
in it. So long asa piston remains in line there is little diffi- 
culty in keeping it tight with a good quality of fibrous pack- 
ing which is entirely free from grit, but as soon as the glazed 
surface upon the rod is abraded or the parts get out of line 
it begins to cut and constant trouble may be expected. 

The paper referred at some length to the very early use of 


metallic packing. A patent was taken by one Cartwright, | 


November 19, 1797, in which he described flat matallic 


Minor, R. A. 9 hours 51 minutes, + 84 degrees 50 minutes. | plates cut into segments, which were pressed against the pis- 


October 20 the comet will be in R. A. 11 hours $1 minutes, + | 


ton-rod by. steel springs-in the shape of the letter, U. The 


19 degrees 59 minutes, or about 4 degrees north of Denebola | gest of which we have any authentic account of the pressure 


or Beta Leonis. 

This very interesting comet may be well seen with mode- 
rate sized telescopes, and will amply repay the trouble of | 
picking it up. It is quite a bright object in the five inch 
aperture reflector. A three inch refractor with a good low 
power or comet eyepiece should readily show it. It is visi- 
ble with an aperture reduced to two inches. 

WriuuM R. Brooks. 

Red House Observatory, Phelps, N. Y., 





of the steam itself being used to hold the packing tight is in 
a patent to F. J. Johnson, February 10, 1863. This system 
has been developed by many subsequent inventors, and has 
proved to be highly satisfactory. 

| The preseut and most approved forms of metallic packing 


make use of this feature, and have a partial ball joint to} 


| allow of slight changes in the angle and positions of the pis- 
|ton-rod. A strong spring in one form or another is gener- 


| Were taken with the pains of childbirth. Everywhere it is 
| asickening story of suffering and of roasting human flesh in 
| every conceivable way. In some places the heat was almost 
| incredibly intense, and the smoke was everywhere unendur- 
| able and caused many deaths by suffocation. 
| The work of destruction was very uneven. Some towns 
in the district escaped with a loss which seems trifling, 
while in others, apparently no more exposed, there are but a 
few scattering buildings left. The same was true of the 
| villages, some strangely escaping, while others were strangely 
destroyed. In some fields the grass roots, and, it- is said, 
| the soil itself are burned so that it is impossible to tell 
| whether the land was plowed or not, while in others near at 
hand crops of grain are left in the shock untouched. 
| A remarkable thing in the story of the calamity is the pres- 
| ence of mind that waseverywhere shown. The people were 
| accustomed to danger from fire, many of them had been 
|through the similar experience of 1872, and there were 
| fewer lives lost than might have been expected. There seems 
| to have been but little panic and few threw their lives away. 
Nearly all sought to preserve themselves and property intel- 
ligently, to have done about the best that was possible and 
very much better than could have been expected. Domestic 
animals and fowls nearly all perished, and it is noted that 
they died in groups, each with its kind; rarely did cows, 
horses, or chickens die alone, but all sought the companion- 
ship of their kind. Great numbers of birds and insects took 
| their way to the lake, and, overcome by the smoke no doubt, 


| died and were found floating on the surface. 

| ———_——-—-, —+ 0 oan 

The Presidential Bullet. 

| In reviewing the case from an autopsical] standpoint, it is 
quite easy to offer criticism. The stubborn facts of a post. 
| mortem always stand out in bold relief against decisions ren- 
dered ante mortem. But it must be recollected that there 
were peculiar difficulties in the case. They are best appre 
ciated by all who have had experience in the treatment of 
gunshot wounds. However greatly we may regret that, in 
view of the great public importance of the case, a correct 
opinion as to the course of the ball was not made at tlie 
beginning and was not proven at the end, it is quite difficult 
to see how the error could have been avoided. There were 
no symptoms during life to point to the locality of the ball. 
But, even at the worst, as proving that the surgeons never 








| ally used to insure that the packing rings of soft metal | new during the life of the patient where the ball was 


September 26, 1881. ct : lad 3 ; ’ 
= == remain in their position, bearing fairly against the rod. located, there is nothing to show that in consequence of that 





An Erratic Season, | 
Of the first eight months of 1881, four—January, Febru- | 
ary, March, and June—were Gecidedly wet, the rainfall ex- 
ceeding by six inches the average of the corresponding 
months for a period of forty-one years. April, May, July, 
August. and September have been exceptionally dry, particu- 
larly April and August. During these months the rainfall | 
was over ten inches below the average. The record by | 
months for the longer and shorter periods named, as com- 
piled by Dr. Draper, Central Park Observatory, stands as 
follows: 





41 years. 1881. 
Inches, Inches, | 
OE ipiriadede. diesienessen: de icsesveevees WED 4°30 
ih ciennethddsentdh sue dies boeedetets 3°40 4°93 | 
RS pe PS Ey SE Pe oN 37 581 | 
DES tabatwaaledes noe «bed nee ohne s¢0udces 3°80 0°95 | 
MAERO RS. oebseeeresd-casceudecccese boss babes 451 3°20 
MESA Diovesesscocecs Lakh Gus nds odd bcos OB 5°35 
IRM aataitibbecéd bows eerdvess sedceviewts 4°02 1°35 
SS Of Fhnneesensanesane 47 0°86 
Average total. .31 66 27°15 


The maximum rainfali, in forty-one years, for the month 
of August, was 14°26 inches in 1843, and the minimum this 
year 0°86 inch. The maximum for April, for the same 
period, was 9°05 inches in 1857 against 0-95 this year. 


fully looked-after. If lead or soft metal is used, grit will 
embed itself and wear away the rod, but when a proper mix- 
ture of anti-friction metal is obtained, it avoids this difficulty 


and shows great durability. 


The cotton packing largely used in the steamers in New 
York waters for piston rod stuffing boxes was explained and 
drawn on the blackboard. It is by a recent improvement 
braided square and required but little compression to make 
it fit nicely when bent around the rod in the box. Much of 
it is now made of all cotton, the old core of square rubber 
being found to be of little account. The nature of cotton is 
to wear long and create a smooth surface of little friction. 
It is saturated with tallow and plumbago. 

Mr. Sutton gave his experience with hemp packing for the 
piston head of a high pressure engine of some twelve inches 
diameter. It needed renewal every day or two days, but he 
liked it. 

The President said modern improvements in boring and 
fitting had made elasticity far less necessary than of old in a 
packing for the body, or head, as some term it, of a piston. 
A perfect fit of metals together without any yielding was 
absolute perfection if the parts could be kept in this condi- 
tion. Falton’s metallic packing, many years used and pro- 
bably still used in large high pressure steamers on the Ohio 
River, was on this principle with simply peculiar means to 


| The substance of the soft metal rings has to be very care- error the patient suffered. The ball itself, by being firmly 


encysted, became harmless, while the real cause of all the 
trouble had its origin seemingly in the comminution of the 
eleventh rib. It isa matter for much congratulation that 
the bullet was not found ina pus-cavity. Under such cir- 
cumstances, even if it were impossible to remove the bullet, 
there would have been many who would have claimed that 
such an operation should have been attempted, or at least 
that the neglect to resort to-such a procedure was indirectly 
the cause of the patient’s death. But all doubts in such 
direction are cleared up by the autopsy. On the supposition 
that the ball should have been extracted in any event, what 
have we not escaped? At least the wisdom of not cutting 
down upon the missile until the locality of the latter was 
clearly made out, cannot be gainsaid. As nearly two hours 
were consumed in finding the ball at the autopsy, what 
might have been the chances of extracting the missile during 
life?—Medical Record. 
The St. Lawrence Tunnel Scheme. 

Notice was recently made of a scheme for tunneling the 
St. Lawrence River at Montreal. It is now reported that 
the scheme is likely to be abandoned in favor of a bridge, 
the English member of the Tunnel Company having joined 
a railway company holding a charter for a bridge across the 
St. Lawrence near Lachine. 
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THE RAUB CENTRAL POWER LOCOMOTIVE. 
[Continued from first page. | 
the whole system of construction could lead to success; any 
improvement upon the original design, no matter how great, 
could not overcome the faults or disadvantages which were 
inberent in the system as a whole. 

Dr. Raub, in order to definitely locate the center of gra- 
vity, has constructed his engine in such a manner that each 
half of the total structure, whether divided longitudinally 
or laterally, is an exact counterpart or duplicate of the other 
half, both as regards weight or measure; the consequence of 
this is that the center of gravity is in the intersection of the 


longitudinal and transverse center planes of the entire loco- | 


motive; and by placing his motive power in the central 
transverse vertical plane of the engine he has disposed 
the parts of his locomotive to the best advantage for econo- 
my and efficiency. 

The engravings represent the invention so clearly as to 
require but little explanation. The whole engine rests upon 
an oblong platform which extends all around the structure, 
and which is made wider in the middle to support the engi- 
necr’s cab, which will be as wide as the cabs now in use; at 
each side of the engifie is a boiler extending longitudinally 
to the end of the locomotive, each boiler having. a separate 
firebox, which is located in the cab. The boilers have ordi- 
nary flues, which terminate in a smoke chamber at the 
extreme ends of the locomotive, but instead of allowing the 
heat and gases to escape through smokestacks at the ends, 
as in the present locomotives, they are conducted through 
return flues of a larger size (as shown in Fig. 8) to an inte- 
rior collecting smoke chamber, which thus collects the smoke 


and gases from both boilers, and allows them to escape | 


through one common smokestack which stands above 
it. This collecting smoke chamber extends upward and 
downward vertically through the entire locomotive, and 
serves not only as a brace to the steam dome which 
surrounds its upper portion, but also gives an addi- 
tional support and strength to the entire structure. The 


steam dome stands in the center of the locomotive, its axis | 


being the exact center of the engine. It is stiffened by the 





Scientific American. 
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the same conditions, The heat is better utilized, as it is led 

back through the boiler by means of the return flues, and 
the fuel will be more fully consumed than it is now. The 
collecting smoke chamber, which extends upward through 
the steam dome, serves to superheat the steam, consequently 
| dry steam will be obtained, and the steam chests being 
| inside the dome, no loss of steam from condensation will 
jake place. Should an accident bappen to one of the 
| boilers, the connection between the two may be interrupted, 
jand the remaining boiler will be sufficient to propel the 
| train to the next station, thus preventing blocks on the road 
and delays to traffic. 

It is claimed that a train may be run at a much higher 
rate of speed with this engine and with much more safety 

| than now, owing to the balanced driving wheels and the 
| peculiar relation of the parts; and there is less danger of 
breaking the driving rods and legs strain upon the track. 

A separate tender will not be required, as both water and 

| fuel are carried upon the locomotive itself; and, further 
| more, turn-tables with their necessary attendance will 
| become superfluous, since the locomotive is a perfect 
| double-ender, and runs in either direction with equal effi 
cacy and without any damaging effect to the gearing. 

We understand that Dr. Raub is now making arrange 
/ments to build several locomotives according to his new 
| system of different patterns and sizes, in order to practically 
| test their merits and superiority and to ascertain the actual 
percentage of saving in running them. 

The doctor bas for many years been identified with sev 
eral large Western roads, and is well known as a prominent 
and able railroad engineer. 

New Railway Ventilating Apparatus. 

The system of ventilating cars devise by Mr. Andrew J. 
Chase, of Boston, was put to a test on a car on the Boston and 
Albany road, Sept. 12, which is thus described by the Boston 

| Herald : 

“The 11 o’clock express train for New York was taken. 
Accompanying Mr. Chase was Mr. William B. Lindsay, 








| 


more work than another locomotive of the same size under | 


SS —— 
‘** Mean of several determinations of the velocity of the 
| air entering the car by the ventilator pipes, 1,243 feet per 
minute, 

‘“**Mean of several determinatious of the velocity of 
vitiated air leaving the car by exit pipes, 768 feet per 
minute, 

‘* *Mean amount of air entering by ventilator pipes, five 
inches in diameter (two in number), per minute, 340°6 cubic 
feet. 

‘* ‘Mean amount of vitiated air leaving by exit pipes, three 
inches in diameter (twelve in number), supposing the same 
velocity in each, per minute, 451°6 cubic feet, 

““*A passenger car of ordinary size has a capacity of 
about 3,500 cubic feet, According to the above results, a 
volume of air equal to the cubical capacity of the car enters 
it in about ten minutes, when running ut ordinary express 
speed. This air, moreover is free from all dust and cinders, 
in fact, clean, which is not the condition of that admitted 
by the usual method of ventilation. There is a very notice- 
able difference between the quality of the air in the car 
ventilated by this method and the ordinary passenger car.’” 

—_><-2 > - 
Under Water Lamps, 

A new method of illuminating the tanks at the Royal 
Aquarium, Westminster, was lately shown by means of the 
‘** Faure ” electric battery, and which, so far as it went, was 
of a successful character. The lights shown were, to the 
number of six, submerged in the tank at the foot of the 
west staircase with excellent effect, showing up every fish 
and plant with great distinctness—a result impossible to 
attain under the old system of gas illumination. One of the 
great advantages of the electric over the gas lighting system 
is that the fish do not seem to mind in the least the close 
proximity of the incandescent lamps, while at the same 
time they do not suffer from the noxious emanations evolved 
during the combustiofi of gas. Under Mr. Faure’s system a 
steady light of almost any intensity can be obtained, while 
the engines, which can be run without cessation during the 
whole of the twenty-four bours of the day, effect a great 
saving by their power of storing the electric energy, while 


collecting smoke-chamber which extends through it. A sepa-/ assistant in the chemical department of the Massachusetts | at the same time they obviate the danger of a sudden acci- 


rate valved connection is made through this interior smoke- 
chamber for the steam as well as for the water in the boilers, 
so that both steam and water can circulate freely from one 
boiler to the other, or may be shut off if it is desired to use 
one boiler only. The steam cylinders are vertical, ana 
placed outside the steam dome, their axes being in the 
vertical transverse plane extending through the center of 


gravity of the locomotive, and preferably placed as high as | 


possible, so as to take the steam by means of pipes which 
receive their steam supply from a common opening at the 
highest point in the steam dome, the opening being closed 
by a throttle-vilve operated in the usual manner. The 
steam chests are placed inside the dome as shown in Fig. 3. 

The driving-wheels are situated equidistant from the center 
line, 2nd upon them rests the whole platform, and in the 


| Institute of Technology, and Mr. Adams, the master car 
builder of the Boston and Albany Railroad. 

““Mr. Lindsay went for the purpose of measuring the 
velocity and volume of the air coming into the car by the sup 
ply pipes, and the velocity and volume of the vitiated air 

| expelled, while the train was in rapid motion. The follow 
ing is a brief description of the apparatus used in this sys- 
tem. There are two general principles involved in it : One, 
the supply of fresh air, freed from dust, cinders, etc.; the 


dental extinction of the other light employed. The elec 
tricity used for the lighting of the tank was generated in 
Woolwich and carried down to the aquarium, where it 
arrived but a short time before it was used. 
a 
Wind Power for Electric Lighting. 

In an address delivered before one of the sections of the 
British Association, at York, Sir W. Thomson spoke of 
the utility of wind power as of possible service in cleciric 


other, the expulsion of the foul air generated by the lungs lighting. He said that cheap windmills, in connection with 


and bodies of the occupants of the car. The air, as the 


train passes rapidly onward, is caught by a kind of scoop, 
or mouth, and isforeed, cinders and all, downward through 
a pipe into a reservoir, where it strikes the water contained 
| therein with sufficient force to be driven through it. After 


dynamo-electric machines and Faure’s batteries, would sup- 
ply a great want. A Faure cell, containing 20 kilos of lead 
and minium, charged, and employed to excite Swan’s lamps, 
would give 60 candle hourse—that is, an aggregate light of 
60 candles for one hour, or the light of one candle during 


center-line, and as near the rails as possible, is placed an in- | being thus cleansed and cooled the air is forced, by the | 60 hours. The charging of such a cell could be done, with 


termediate driving shaft, to the cranks of which, on opposite 
sides of the locomotive, extend the connecting rods from the 
cross heads of the piston rods above. The cranks of the two 
drivers on each side of this vertical connecting rod ure con- 
nected in the usual manner by a horizontal driving rod, 
which, near its center, extends downward to the crank of the 
intermediate driving shaft and is connected with it. The 
driving rod is slotted in its center to allow the vertical con- 
necting rod free play. 

The eccentrics are placed upon the intermediate driving 
shaft, while the link motions are arranged on an auxiliary 


shaft vertically above it. 


: P , . , 
The locomotive may have horizontal cylinders, if they | 


should be preferred. In that case they would be placed 
lower down in a line with the center of the criving wheels, 
but in the same central position. 

At each end of the locomotive the frame rests upon a 
truck, but as the whole engine is evenly balanced upon and 


supported by the driving wheels, the object of the trucks is | 


not so much to support any specific weight, as in other loco- 
motives, as to serve as a guide over curves. Each end truck 
has one transverse axle with one pair of wheels and a frame 
which incloses the wheels and is connected by an arc-shaped 
guide piece, which is transversely guided in a fixed center 
box at the end of the locomotive. 

The water tanks are below the boilers, openings being 
provided to allow the axles of the wheels to pass through. 
The fuel is carried in bunks arranged sideways and above 
the boilers. 

A novel and ingenious plan is devised for feeding the 
boilers. The return flues being situated but a few inches 
below the water level, it is important that the level should 
be continually kept up. The inventor has, therefore, 
arranged a steam pump, which is worked by.a lever con- 
nection with the main piston, and which injects into the 
boilers at each stroke of the piston the equivalent of water 
for the steam used. 

These are the main features of this novel engine, which 
the inventor claims as the first locomotive built upon strictly 
scientific principles, 

The advantages claimed for this new style of locomotive, 
and to which Dr. Raub has given the appropriate name of 
central power locomotives, are numerous. 

This engine bas no dead weight, therefore its whole 
Power can be utilized for drawing freight; and it is claimed 
that @ central power locomotive of any given size will do 


pressure of the descending column, upward through another | good dynamo economy, in any time from six to twelve 
pipe or funnel, and discharged into the body of the car. This | hours, or more; and the charge might be drawn off, very 
air, being pure and cool, naturally gravitates to the bottom | economically, in any time of from five hours to a week or 


of the car, displacing the warmer viliated air, which then 
ascends to the top of the car, where it is got rid of by an 
ingenious device. This consists of two loug pipes or 
tunnels laid upon the outside of the car, on each side of the 
monitor top. These tunnels are jacketed at both ends by a 
larger pipe, having a kind of bell mouth, to better gather in 
the air. Through these outer bell-mouth tubes—that is, the 
rear ones—the external air rushes with a velocity propor- 
| tioned to the momentum of the car. 

“This air, by its rapid movement, serves to siphon or 
_ pump the vitiated air out of the car, the tunnel used being 
| connected with the interior of the car by small siphon pipes 
\through which foul air is thus withdrawn, There are 
valves at both ends of the tunnels, which act automatically, 
the ones in front being closed by the pressure of the atmo 
sphere, when the car is put in motion, while the rear ones 


bell-mouthed jackets. The trip to Worcester showed how 
well the apparatus worked. The air in the car was kept 
'sweet and pure, and it was absolutely free from cinders, 


| dust being out of the question, as the recent rains had laid 
‘it. The trial was made under some disadvantages, the | 


| principal being that the induction pipes were of small cali- 
| ber, and therefore the supply of air was, to some extent, 
| limited. This, however, proved no defect in the system, 
but rather showed that any amount of air desired could be 
obtained by the enlargement of the induction pipes to the 
; As it was, however, the day being 
mple to keep the 
It may be stated 


| proportions desired. 
cool and cloudy, the supply of air was a 
|atmosphere of the car fresh and clean. 
that. by this system, in the hot summer weather, not only 
could the air of the car be kept pure and free from dust and 
cinders, but it could be cooled to a delightful temperature 
| by the use of ice in the reservoir, or what would, perhaps, 
be better, ice and water combined. 
| «Phe following is the result of Mr. Lindsay’s tests, as 
| given by himself : 
“ «The velocity of the air entering through the ventilat- 
ing pipes and also of that passing out through the exit flues 
| was taken at several different times. 
| results thus obtained gives, I think, a fair determination of 
| the amount of pure air entering and vitiated air leaving the 


| car, 


are opened by the same pressure being exerted through the | 


The mean of these} 


more. As calms do not often last above three or four days 
at a time, Sir W. Thomson argues that a five days’ storage 
capacity would, in general, be sufficient. One of the 20- 
kilo cells already mentioned, charged at any time when the 
windmill works for five or six hours, could be used six 
hours a day for five days, giving a 2-candle light. Thus 32 
cells would be required to give the light of four burners of 
London 1(-candle gas. The probable cost of dynamo ma- 
| chine and accumulator (which we may take at £250 in this 
| case) would not, in Sir W. Thomson's opinion, be fatal to 
the plan here sketched out, if the windmill could be 
| obtained at anything like the cost of a steam engine of equal 
| power. Sir W. Thomson confesses, however, that wind 
mills are very costly machines; and without inventions not 
yet made, could not be economically used to give power for 
storing up electricity in Faure cells or in any other manner. 
° —»> + e+e 
A Portable Electric Lamp. 

Recently, while the mechanical section of the British 
Association were discussing the means of using the electric 
light in coal mines, Mr. Swan, inventor of the *‘ Swan 
lamp,” made a remarkable statement, He produced an 
| electric lamp of two candle power, quite detached from any 
| wire, and portable, which could be kept lighted for six 

hours by a two cell Faure secondary battery, The weight 
of the battery would not exceed ten pounds, and to charge 
it afresh it would only be necessary “to place it for a time 
in connection with the wires of a dynamo near the pit’s 
mouth.” The battery and lamp need never leave the pit. 
Sir J. Hawkshaw greatly approved this lamp, and well he 
might. The germ of a portable and handy electric lamp, 
unconnected with any wire, and fed at intervals only as an 
oil lamp is, must lie in that rade specimen shown. 

ees i= pheeine— 

| Fans in a Hospital. 
| A large hospital at Madras, India, is ventilated by means 
| of a system of fans operated by steam power. The ma- 
| chinery is simple, the hundred fans presenting an area of 
2,050 square feet, being swung by a line of steel wire about 
1,700 feet in length. The fans swing together with a steady 
sweep of seven or eight feet, and work smoothly and silently. 
The long swing and uniform motion insure the desired 
movement and change of air without risk of draughts 
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A NEW DYNAMO-ELECTRIC MACHINE. 

We give an engraving of a new continuous-current dyna- 
mo-electric machine, recently perfected by Mr. Clinton M. 
Ball, of Troy. N.Y. This inventor bas been engaged during 
some years past in building machines similar in type to the 
alternating current machine of Hefner-Alteneck (recently de- 
scribed in the ScleENTIFIC AMERICAN SUPPLEMENT), especial- 
ly in respect to the absence therein of solid metal parts in the 
armature, the latter being constituted. in the form of a disk 
composed of a series of coils without iron cores, arranged and 


adapted to be moved in a magnetic field consisting of a series | 


of poles of alternately opposite polarity 
on the same side of the disk, and facing 
opposite sides of the disk. 

Mr. Bali has perfected several forms of : 
continuous-current machines of this gene- 
ral type, and from among them we have 
selected two forms, which we illustrate. 
These machines have been operated with 
entire success at Troy; and samples of the 
machine are either already installed at the 
Paris Exhibition of Electricity, or are on 
their way to that destination, forming a 
part of the joint exhibit made by the 
“White House Mills” and Mr. Ball. 

The bipolar machine, Fig. 1, reproduces 
the effects of the well-known Gramme ma- 
chine, over which it possesses important 
advantages. Its special peculiarities and 
advantages may be briefly summed up as 
follows: The armature is composed of 
coils, six in number, each of which occu- 
pies a sector of the disk of 60°. These coils 
are made self-supporting in the disk, with- 
out iron cores or metallic parts other than 
the wire of which they are composed, and 
are connected ina continuous circuit. The 
commutator plates are six in number and 
constitute the terminals of offshoots from 
the junctions between two contiguous 
coils. These commutator plates are usu- 
ally disposed spirally about the axis of the 
arbor of the machine so as to show at 
opposite ends an angular displacement from axial parallelism 
of 30°. From this it results that during rotation a pair of | 
diametrically opposite coils in the amature are by-circuited 
during one twelfth of a revolution at the neutral point of the 
machine, and this effect recurs successively through the 

entire series of coils. It will be understood that an import- 
ant advantage is gained by this arrangement, inasmuch as | 
the resistance of the inactive coils of the armature is thereby | 
eliminated from the internal circuit of the machive. This 
machine, used as a generator, presents striking and powerful 
effects with small expendi- 
ture of power. It may be 
used asa very perfect form of 
an electro-magnet motor. It 
runs without serious sparking 
at the commutator, and is 
simple and compact in con- 
struction. A further notice- 
able feature, which exists 
furthermore in all machines 
of this type, is the absence of 
any noticeable external mag- 
netic field when running. 

The other machine, Fig. 2, 
is a compound multipolar 
continuous-current machine, 
embodying characteristics of 
fundamental arrangement 
which distinguish it from all 
others; while, as before sta- 
ted, in some of its theoretical 
aspects it resembles the ma- 
chine of Hefner-Alteneck 
described in the article in the 
SuPPLEMENT. 

The machine represented 
in the engraving, it will be - 
noticed, has only six opposite 
pairs of poles in the field sys- 
tem. The continuous cur- 
rent armature system of the 
machine has eight elements, 
and the commutator twenty- 
four plates. The armature is / 
otherwise composed in two 
sections or layers, the major 
section of which is utilized 






Fig.2.—-COMPOUND MULTIPOLAR CONTINUOUS- 


| half of a revolution of the armature. During this time, 
| furthermore, the line bisecting the armature and marking the 
|} consequent electrical points, has twice traveled over the 
‘complete circuit of the field in advance of rotation. In the 
case of a machine having more poles in the field than arma- 
ture elements, the movement of this line would be retro. 
grade; however, if the multiple of half the number of field 
poles into the number of armature elements remained the 
same, the number of changes would be the same in either 
case. 

It will be seen that this machine differs from that of 





Fig. 1.—BIPOLAR DYNAMO-ELECTRIC MACHINE. 


Hefner-Alteneck in respect to the proportion of armature | 


elements to the number of poles of the magnetic field—the | 
Ball machine, having a larger number of armature elements | 
than of field poles, while his has a less number. The 
arrangement selected by Mr. Ball is more favorable to asim- 
plification of details of construction without detriment to 
the efficiency of the machine. 

At aspeed Of rotation of 950 to 1,000 per minute, and 
with an expenditure of 544 to 6 horse power, this machine 
has proved capable of maintaining a series of ten to 
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lope blanks, and is applicable to every description of enve- 
lope, each bit being for.this purpose composed of an angu- 
lar piece of steel, one of whose leaves or limbs is perforated 
to receive a screw bolt having at its mid-length an eye that 
engages over another bolt, which is made square in the 
middle to receive a wrench. 

Mr. Frank H. Carr, of Bancroft, Mich., has patented an 
improved device for coupling cars automatically and releas. 
| ing or detaching them safely and conveniently. 





An improved incubator has been patented by Mr. Joseph 


Colson, of Brentwood, N.Y. The object of this invention 
is to utilize to the best advantage the heat 
developed by the flame of the lamp by 
which the incubator is warmed. 

An improved electric gas-lighting device 
has been patented by Mr. George J. Mur- 
dock, of Binghamton, N. Y. It consists 
in a sliding valve or cut-off controlling the 
supply of gas to the burner, which valve 
is attached to the armature of an induction 
coil contained in a casing and supported 
on the end ofa hollow arm, through which 
the gas passes beforg reaching the burner. 
Wires lead from the poles of the coil to 
the opposite sides of the slot of the burner, 
and when the circuit is closed the gas 
valve or cut-off is opened, permitting the 
gas to pass to the burner, when it is ignited 
by the spark caused by the interruption of 
the circuit. 

Mr. Ivan Carlier, of Hot Springs, Ark., 
has patented improvements in absorption 
ammonia ice machines for the purpose of 
preventing steam or vapor from being 
mixed with the ammonia gas which is pro- 
duced in this machine, and for avoiding an 
undue pressure in the ammonia boiler. 
The invention consists in combining a 
smaller boiler with the main liquor ammo- 
nia boiler, these two boilers being connect- 
ed by top and bottom tubes. 

Mr. Fredrick E. McKinley, of Welling- 
ton, Kan., has patented an improved 
school desk and seat. The invention consists in combining 
an ink stand socket with a desk having apertures and a 
stationary bar that supports as well as pivots it. 

An improved harness saddle has been patented by Me. 
James H. Carrick, of Traer, Iowa. The yoke is widened at 
the lower part, and provided with flanged side edges, form- 
ing chambers for receiving side straps, in combination with 
the skirts, terret, screws, and nut plates, and carrying 
loops. : 


An improved folding basket has been patented by Mr. _ 


James H. Dennis, of Newark, 
N. J. The object of this in- 
vention is to construct bas- 
kets in such a manner that 
they can be folded into small 
space for convenience in 
transportation. 

Messrs John Kienzy and 
Charles F. Davis, of Bridge- 
port, Conn., have patented an 
improved faucet which con- 
sists in a tube bent down- 
ward at the outer end, and 
provided at its inner end with 
a valve seat, on which a valve 
fits, attached to a screw spin- 
dle contained in a cylindrical 
inclined arm of the main 
tube. 

An improvement in the 
treatment of furnace slag has 
been patented by Mr. Alex- 
ander D. Elbers, of Hoboken, 
N.J. Thisinvention has for 
its object the rapid and cheap 
conversion of fluid slag and 
its solidification into such 
shapes as to materially in- 
crease its utilization. The 
inventor allows the fluid slag 
to spread swiftly in the re- 
volving gutter, which, by pre- 
re ference, is made in adjustable 
/ sections and of iron or steel 
plates, into which it flows by 
a spout which is made mov- 
able so as to direct the course 





through a commutator or contact rings of ordinary con | twelve arc lights of good power. The machine weighs only of the flow. The apparatus, to which the gutter is fastened, 


struction for doing work upon the external circuit, while | 850 Ib. 


the continuous-current section maintains the magnetism of 
the field. 
In this machine, developed and constructed long before 


the publication of any descriptions of Hefner-Alteneck’s ma- patented an improved electric belt for medical or therapeu- 
chine, the currents are commutated continuously, somewhat tical purposes. The invention consists in an electrode for 
as in his machine, the commutator connections being so made an electric belt, having a sponge fastened in a cup-shaped 
thet while the contact brushes remain in a fixed position, button on the belt. 


the currents are brought to them from the consequent elec 


tion to the field, and completing the cycle of changes during , employed to form the re-entrant angles or corners in enve- | during rotation is to be expected. 


_—— 


RECENT INVENTIONS. 





is best constructed in the form of a so-called ‘‘ carrousel,” 
which can be quickly turned, and the size of the apparatus 
_ will depend on the quantity of .slag which is to be run into 


Mr. Samuel B. Jenks, of Grand Rapids, Mich., has the gutter. After the apparatus is set in motion, the first 


layer of the slag, as it flows from the trough into the revolv- 
ing gutter, will almost instantly become chilled by contact 
| cooling with the bottom and sides of the gutter, while the 
‘ subsequent layers have to be mainly solidified by the rapid 


sabe pHa ‘ : . , An improved adjustable notching cutter has been patented | air circulation on their surface. As the liquid slag unites 
trical poles o: the armature—the consequent points, during by Mr. Philander H. Elwell, of Cincinnati, O. This inven-| or welds readily with the underlying already solidified but 
rotation, assuming successively different positions in rela- tion relates to an improvement on the die or cutter usually | still very hot slag, a weld of all the layers as they accrue 
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A glove buttoner, by which a glove may be buttoned 
without stretching or tearing the button hole or twisting off 
the button, has been patented by Mr. Nathaniel Pyles, of 
Westport, Mo. This glove buttoner is provided with a 
slotted hook having its inner portion grooved out to 
periphery of a button, whereby the button may be 
held in a horizontal position while the button hole is 
»eing passed over the end of the buttoner. 

An improved sound transmitter has been patented by Mr. 
Henry B. Porter, of Chicago, Ill. This invention relates to 
that class of telephene transmitters in which the undula- 
tions of the electric current in the wire are controlled by the 
varying pressure of a conducting surface on a piece of car- 
hon, which variations of pressure are controlled by the vibra- | 
a diaphragm, and which current is made through 


broad 
fit ti 


rigidly 


tions 0! 
the contact faces. | 
THE EIDER DUCKS. | 

The eider duck (Somateria mollissima) is widely celebrated | 
on account of the exquisitely soft and bright down which | 
the parent plucks from its breast and lays over the eggs | 
during the process of incubation. Taking these nests is a | 
regular business on the northern coasts of Norway and Scot- 
land. but is not devoid of risk on account of the precipitous 


Zenker, of Dresden, Germany. The 
as discovered in a servant girl, admitted as a typhus 
to the City Hospital in Dresden. She died, and 
her flesh was found to be completely infested with trichine. 
Leuckart’s and other experiments have shown that a temper- 
ature of 140 degrees Fahrenheit is 
| render trichine inert. 
| ing specimens of trich 


covery belongs to Dr. 
disease w 
patient 


necessary to securely 
Direct heat applied to the slides bold 
; inous. pork, by means of the Schultz 
| heating table, has demonstrated under the micr: scope that a 
temperature of 50 degrees centigrade (122 degrees Fahren 
| heit) is necessary to the certain death of the trichine. 
| ering’s experiments with trichinous pork, 
| Sausage meat and 


Leis- 
made up into 
cooked twenty minutes, gave positive 
results when fed to one rabbit and negative by another. He 
sums up his experiment as follows : 

1. Trichinw are killed by long continued salting of infected 





meat, and also by subjecting the same for twenty-four hours 
to the action of smoke in a heated chamber. 

2. They are not killed by means of cold smoking for a 
period of three days, and it also appears that twenty minutes 
cooking freshly prepared sausage meat is sufficient to kill 
them in all cases. 

The various kinds of cooking, however, are quite differ- 
ent in their effects on trichinous pork. 


Frying and broiling 


groups above mentioned 


2 
" ; ff 
Worms in Fishes. 

Several communications have been received lately asking 
whether the small white worms infesting black bass are in- 
jurious to those who may eat the fish. 

Such parasites are very common in fish, and the best 
authorities say that they are harmless to man; indeed Italian 
epicures regard certain species oécurring in sea fish as a 
great delicacy. Of this class apparently are the white or 
transparent round worms which our correspondents find in 
the bass of the Susquehanna. They are known as Hema 
todes. Another group of fish parasites, Cestodes, resemble 
ordinary tape worms,’ but do not flourish in the human 
organism. The 7'rematodes, or flukes, and Acanthocephalis, 
two other groups of fish parasites, are too small to attract 
the attention of any but microscopists, 

In an article on this subject in Forest and Stream, some 
months since, Mr. Frederic W. True, of the Smithsonian 
Institution, said that the salmon harbors at various times no 
less than sixteen different kinds of parasitic worms, or at 
least so many sorts have been discovered, and undoubtedly 
many remain unknown. Four species are tape 
worms, and four round worms; the rest belong to the other 


others 


The yellow perch bas been a 
favorite hunting ground for the helminthologist, and he has 





localities in which the eider duck often breeds. The nest 
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made of fine seaweeds, and, after the mother bird has lafd 
her complement of eggs, she covers them with the soft 
lown, adding to the heap daily until she completeiy hides 
the eges from view. The plan usually adopted is to remove 
both eges and down, when the female lays another set of 
“ses and covers them with fresh down. These are again 
‘aken, and then the male is obliged to give his help by 
‘king down from his own breast and supplying the place 
o that which was stolen. The down of the male bird is 
pale colored, and as soon as it is seen in the nests the eggs 
_ down are left untouched in order to keep up the breed. 


The eider is qa shy, retiring bird, placing its nest on islands 
a rocks projecting well into the sea. It is an admirable 
diver 


its legs being set very far back, and obtains much of 


its food hv agg! , 

| by gathering it under water. The bird lays from 
Uve to six eg 

. ‘x eggs, of a pale green color. There are generally 
‘Wo Dre 


ods in the year, 
nme eaaa 

Trichinez in Man. 

Pa rea thirty years subsequent tothe first description 
apsule by Hilton, and some twenty-five years after 

OP te of the parasite itself in man, the same were 
‘pon as mere harmless curiosities, and that, although 





the ic 


Leidy dj ae 
ail Y discovered the parasite in the flesh of swine in 1847, | 
‘a ' Was not until 1860 that the connection was established 


wee i 
m n them, appearing, 
Species (mie 


as they had, in two totally different 


n and swine). The honor of this important dis- 





is | are most efficient, roasting coming next 
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EIDER DUCKS. 


the albumen on the outer surface, and allows the heat to 
penetrate less readily; it should be kept up, therefore, for 
at least two hours for large pieces of meat. Whether boiled, 
broiled,‘ or fried, pork should always be thoroughly cooked. 
Practically speaking, the cocking, salting, and hot smoking 
|which pork in its various forms receives in the United 
States must be, in the vast majority of cases, sufficient to 
ki!l the trichine and prevent infection of the person consum 
ing the meat. Everything like those reported in Germany 
are unknown trichiniasis in a fatal form 
undoubtedly a rare disease. In the vicinity of the great 
pork packing establishments near Boston the “ spare-ribs,” 
containing the intercostal muscles, are very largely bought 
and eaten by the people near by, and trichiniasis among 
them has not in a single case been reported, so far as I have 
The cuts being thin and well cooked 
Even 


here, and Is 


been able to learn. 
|any trichine in them are quite certain to be killed 
| when trichine are introduced into the intestinal canals, too, 
| they are sometimes expelled by diarrhea, and the invasion 
‘of the system by a small number does no harm — American 
Mie roscopica 1 Journal. 
cours 

M. H. Tovssarnt (Comptes Rendus) finds that no conta- 
gious malady possesses a greater virulence than tuberculosis, 
the virus resisting and preserving its efficacy at temperatures 
which destroy the bacteria of splenic fever. The infection 


Boiling coagulates 


already brought to light twenty-three species. 
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(Hsox lucius) carries about with him at least twenty kinds, 
The parasites of our trout have escaped attention to a great 
degree, and it is credited with only one kind, but the 
European saibling plays host for five tape worms and three 
or four other worms, But one species is known to infest 
our shad, namely, the round worm, Agamonema capsularia, 
Diesing, although the German maifish ( Alosa vulgaris), a close 
relative, carries at least seven. It must not be gathered 
from these facts that our fishes are more favored than those 
of other parts of the globe, but only that the parasites have 
been less carefully studied. 

It was the shad worm (Agamonema capsularia) which 
caused some excitement among the fishermen in a certain 
part of New Jersey a few years ago, where it was found in 
great numbers. All anxiety was removed, however, by Dr. 
Leidy, of Philadelphia, the only American he)minthologist 
whose observations have been at all extensive, who pointed 
out the harmless character of the animal. 

The carp, lately introduced from Germany by Prof. Baird, 
undoubtedly brings with it some of the twelve parasitic 
worms which make its life unhappy in its native waters. 
Every new animal thus introduced in this way adds more 
than one name to the faunal list. ; 
Mr. True bas in his possession an undescribed tape-worm 
which infests the herring of the great Takes. It is not con- 
tent to live in the intestines of the fish, but at a certain sea- 





| takes place as easily by ingestion as by inoculation. 





son in its development must needs bore into the flesh, pro 


The pike 


= 6s 


SEAT SPS RTO 


= 


Seow» ~ 


naa ce ITSP ans seca ee as = Leer 








SRS wk eee UR ie Lime 


ae ae — 


Sf FLT 


(SA sae 


ee 


em eS 


leh Leib) Citak Al 


Sapa SeEL LS 


“eee > 


NEM? a GR 


<a aiagas 


~ 


SP fe 


he 


Ret rnc Beg bee 


LN OE A PD 7a sR 


ducing ugly marks and quite injuring the fish for sale, much | so that deep rifts before long appeared (mostly transverse) 
It would appear from this and made further growth impossible. 


to the disgust of the fishermen. 
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by a poor conductor of heat (flannel or a‘stagnant stratum of 
M. Prillieux found | air obtained by putting this vessel within a larger one) 
Within this copper vessel is a smaller one, full of holes. |, 


that these worms are interesting not only zoologically but the enlargement traceable mainly to an increase, not of the 
receive the melted metal, so that it can be easily taken out 


econonically. 
dollars and cents. 


Orange*Culture in Syria. 


In this and some other cases it is a matter of | number, but of the volume of cells in the interior (cells of 
the cortical tissue and the pith). The excessive growth of 


RRR etttne. «ae eee | these cells occurred not only in the cell wall, but in the 


und weighed. There is also a spatula of copper or brass fo; 
stirring after the metal is poured in. The metallic vessels 
and spatula are weighed, and the weight multiplied by the 


nucleus, which was often multiplied. The excess of tem- 
specific heat of copper or brass (0-095), and the product 


perature of the ground over thé air was about 10deg. Again, 


Some very interesting notes on this subject are given in a | 
recent consular report from Beyrout. From this we learn 
that the two districts in which oranges are the most plentiful 


are those of Jaffa and Sidon. The orange trade began to to harmonize with some results lately arrived at by Herr 


assume considerable proportions some forty years ago, when 
the new government of Egypt took shape, and it is now one 
of the most profitable industries in the two towns above 
mentioned. Unfortunately the inhabitants, allured by first 
gains, commenced planting gardens and expending money 
beyond their resources, the result of which has been that, in 
spite of all remunerations for small outlays, their imprcvi- 
dence has placed most of them in the power of money- 
lenders, who continue to advanc® at interest of 15 to 20 per 
cent. However, a company has lately been formed in Jaffa 
to negotiate loans with orange cultivators, and if its opera- 
tions be carried on fairly we may expect an extension of 
horticulture, with benefit alike to the company and the bor- 
rowers. At the present moment Jaffa possesses some 340 
gardens, averaging from 2,000 to 2.500 trees in each. The 
crop of fruit from these may be put down at about 3,000,000. 

A garden costs from 40,000f. to 50,000f., and brings 
in 4,000f. to 5,000f. per annum. For several miles round 
Jaffa extends a fertile plain on which water is always to be 
found at a depth of 40 ft. or 50 ft. With capital and enter- 
prise much of this might be planted, and the orange trade 
doubled in a short time. The present system of irrigation 
is that of small wells, from which the water is drawn by 
mules; but experiments have proved that very little en- 
gineering skill would be required in order to turn the 
streams of the river Andjab, some four miles from the town, 
over the plain. The land near Jaffa would then be cheapened 
in proportion as the value of that freshly watered rose. At 
present unplanted land close to Jaffa able to support 2,000 
trees is worth 2,000f. to 3,000f.; but at two or three hours’ 
distance it will fetch only 5f. to 6f.adeunum. The export 
is carried on chiefly by sailing boats for Egypt and Constan- 
tinople, and by steamers for Russia, Trieste, and Marseilles. 
Exportation in cases is a comparatively recent introduction, 
which has given considerable impulse to business with 
Europe. The orange gardens of Sidon are cultivated on the 
same principle as those of Jaffa. An acre of land at Sidon | 
is generally valued at from 6,000f. to 7,000f., and is cap-| 
able of bringing in an income of about 600f. The exporta- 


tion begins in September, and is at first almost exclusively | take the liberty of entering somewhat more into details. 


directed to Russia, till the winter closes the Black Sea ports, 
when it is continued to Trieste and Egypt. 
goes are packed in paper and close cases, the rest are sent in 
open crates. Each case contains some 300 oranges or 
lemons, and last year’s export is reckoned at 20,000 cases, 
all of which fetched very high prices, especially lemons, in 
Russia. The average prices are for 1,000 lemons 150 to 170 
piasters; while for 1,250 oranges, reckoned as a trade 1,000, 
the cultivator receives 70 to 80 piasters. 








Vegetation in Oil, 

Some time ago Herr Von Tieghem noticed in a bottle of 
olive oil that was often uncorked in a room in which various 
kinds of mould were being cultivated several flocks of 
mycelia, or spawn of fungi, partly attached, partly not. He 
found there were two kinds, one of which could be grown 
on slices of potato in moist air. Returning to the subject 
lately, be put into olive oil fragments of stems, roots, or 
leaves, or whole plants, or seeds saturated with water, and 
submitted thein to a temperature of about 25 deg. C. in an 
oven. In a few days the pieces were covered abundantly 
with mycelium vegetation, forming a continuous layer of 
considerable thickness. The spores which had become 
attached in air were thus vigorously developed in the oil. 
For this vegetation oil is necessary. The same species of 
plants inserted in water did not become covered with 
mycelium. In a vessel half filled with water and half with 
oil, and containing a piece of stem or root in both liquids, 
the portion in water remained sterile, while that in oii was 
covered largely with mycelium. On inverting the piece so 
that the part formerly in water was in oil, and conversely, 
the mycelium already developed died, and the previously 
sterile part grew mycelium. Mycelium flocks detached from 
the plants and sown in oil developed very slowly, probably 
because they had too little water at their disposal. No 
fructification was observed, and the nature of the mycelium 
could not be determined. These mycelia do not develop in 


linseed or rapeseed oi]. When grown in olive oil and put in | specific heat, ‘=melting point, and 7=latent heat. 


either of the others they soon die and disappear. 
ee 
Some Effects of Heat and Light on Vegetation. 








A curious modification of the normal structure of plant ing point of water; and the latent heat of but few metals is 
stems has been observed by M. Prillieux on making the tem | known at all. 
perature of the ground about the plant higher than that of 


the air above. Beans and pumpkins gave the best results. 


"perature, or, say, from 0° C, to its melting point, and then 


European car- | consumption of fuel, for it is only necessary, when the melt- 


the view adopted by the older botanists that light is either 
without effect on germination, or has an adverse effect, fails 


Stebler, in the case of many seeds of agricultural import- 
ance, such as varieties of meadow grass (poa), the germina- 
tion of which he finds to be favored considerably more by 


added to the weight of the water used. 


The amount of heat requisite to raise the metal from 0 (: 


to its melting point, and fuse it, may be represented by W 
and we have the formula: 


V(ts—t,) 
W=sxt,~——_——_— 
a 


light than by heat. Thus, with two groups of 400 seeds each in which V is the weight of the water plus the product of 


of Poa memoralis, in one experiment, there germinated in 
light 62 per cent, and in darkness 8 per cent. Similarly 
with Poa pratensis—in light, 59 per cent; in darkness, 7 per 
cent, and so on. Sunlight being a very variable force dif_i- 
cult of determination, experiments were further made with 
gaslight, and with the same result—that light favors the ger- 


mination of certain seeds, especially grasses, and that these | | 


the weight of metal multiplied by its specific heat, 


G=weight of metal. 

s=specific beat of the metal below 100° C, 
t=temperature of the water before the metal was poured in. 
t,=temperature of the water after pouring it in. 

The most difficult point is to tell when the metal is just 
melted and not over heated. Pure metals may be allowed 


samy co Be ie ~ ian mag = oa vg to cool until a crust begins to form, and then poured in, but 
oo. Sane We vane 7, ae ee SS ee eee SM | for alloys this is not applicable. For those which melt be- 


seeds, Festuca, Cynosurus, Alopecurus, etc. In the case of , 
taken with a thermometer. 


seeds that germinate quickly and easily, such as clover, 
beans, or peas, he thinks light is probably not advantageous. 

On the Difference between Fusibility and Fusing 

Point, 

Prof. A. Ledebur contributes to the Metalarbeiter an 
article of practical importance as well as general interest, 
from which we abstract the following: 

The term “‘ fusibility ” is one much used in metallurgy, 
and generally means the temperature at which a body passes 
from the solid into the liquid state, and the lower this tem- 
perature the more fusible the substance is said to be. Thus 
ice, which melts at 0° C. (32° Fahr.) is more easily fusible 
than tin, which melts at 230° C. (446° Fabr.), and the latter 
is more fusible than lead, which melts at 325° C. (617° Fahr.). 
The term fusibility can also be employed in a different sense, 
and it seems to me that the other is more sensible and logi- 
cal. Fusibility may refer to the quantity of heat instead of 
the degree of heat required to raise it from the ordinary tem- 


fuse it. The smaller the quantity of heat required the more 
fusible the substance, because less fuel is needed to melt it. 
This very relation between fusibility, in the latter sense, and 
the consumption of fuel, which is an important factor in 
calculating the cost of fusion, is of such importance that I 


The temperature of fusion bears no direct ratio to the 


ing point is very high, to have fuel of high pyrometric 
heating power (producing a higher temperature). Thus, 
coked or charred fuel generally gives a hotter fire than the 
raw fuel. ' Gases, which burn easily and require a smaller 
excess of atmospheric air than the material would that they 
are made of, give a still higher temperature. 
| The less the quantity of products of combustion, in pro- 
| portion to the quantity of heat produced, the higher the 
| temperature; hence the advantages of warming the air used 
(increasing the amount of heat without increasing the pro- 
ducts of combustion), also of employing pure oxygen instead 
of atmospheric air (by which the products of combustion 
are greatly lessened by removal of the nitrogen of the air), 
whereby such intense temperatures are attained. The 
higher the temperature at which a body melts the more we 
are obliged to take advantage of these facts without neces- 
sarily increasing the consumption of fuel; but the more in- 
fusible it is, in the other sense of the word, the more fuel 
will be required to melt it. 
The two different ideas of fusibility do not proceed with 
even step side by side, as many would at first thought sup- 
pose. To convert one kilo of ice at 0° C. into water, at the 
same temperature, requires 79 units of heat, while only 15 
units are necessary to heat a kilo of Jead from 0° C. up to 
its melting point and fuse it. Lead, then, although it melts 
at 325° higher than ice is five times more fusible—that is to 
say, it only takes one-fifth as much fuel to melt a given 
quantity of lead as it does to melt an equal weight of ice. 
From this it follows, that a knowledge of the quantity of 
heat necessary to melt the metals and their alloys—their 
fusibility in the narrower sense—is quite as important, both 
practically and theoretically, as a knowledge of the tempera- 
ture at which they fuse. This quantity depends upon three 
factors: the specific heat, the temperature at which it melts, 
‘and the latent heat of fusion; it is =(sxt)+l, in which s= 
These 
| values are not accurately known for all the metals; specific 
| heats vary with the temperature, and have generally been 
| determined accurately only for temperatures below the boil- 


It is, however, comparatively easy to ascertain this, and 
‘thus obtain a measure of its fusibility, by simply melting 


The seeds were placed in earth in a large dish, in which was | the metal and pouring it into a known quantity of water, 
inserted part of a brass rod bent at a right angle and having the temperature of which was accurately measured, both 
a gas flame applied to its horizontal end. The chamber was | before and after, with a thermometer graduated to one-fifth 
moist and cold. The seeds germinated well; but on coming | or one-tenth of a degree, and afterwards drying and weigh- 
above ground the plants acquired a peculiar shape; they | ing the metal which was poured into the water. 


ow 300° C., the temperature at the time of pouring can be 


The author determined the quantity of heat necessary to 


melt zinc, tin, bismuth, and lead by experiment. He also 
calculated it‘from their known specific heats and Jatent 
heats, The two are shown in the following table: 


Found. Calculated 


BD «<b cccgcicecepescinteevaatebate® settee 62 units, 71 units, 
Senuhs cconakt 1n0sedesoddedibeaccdibee denne 2% * _- 
PL ic altithd Abanshanimewmssnsdoatuae vets . ie 2 * 
Edd decgtvtd csebamdibedadetersnese _ 16 * 


He also examined several alloys, and found that an alloy 


of 90 per cent lead and 10 per cent antimony melted at 
240° C., and required but 13°6 units of heat to melt it, while 
an alloy of tin and antimony in the same proportions melted 
at 236° C., yet required 28 units of heat to melt it. 


It will be noticed that the quantity of heat necessary for 


the fusion of an alloy cannot be calculated when we know 
this for each constituent, any more than one can tell at what 
temperature an alloy will melt from a knowledge of the 


melting points of its constituents. 
Of the simple metals lead is the easiest fusible, requiring 


but half as much heat to melt it as tin does, although its 


melting point is nearly 100° higher. 
—_—— - —>~ ee 


Sulphur Fumes for Cholera. 

Ina former issue, says the Indian Tea Gazette, we referred 
to asystem of disinfection advocated by Dr. Tuson, and 
stated how admirably suited it was to the requirements of 
tea factories. A report recently published by Surgeon-Majo: 
J. W. Johnston, on cholera in the 8d Ghurkas, at Candahar, 
in July and August, 1879, bears out Dr. Tuson’s views. Tlic 
following extract from the Hnglishman on this subject, and 
on the question of the infectiousness of cholera, may prove 
of interest to our readers: 
‘** Cholera appeared in the detachment at Abdul Rahman, 
and Dr. Johnston immediately applied for a supply of disin 
fectants. Carbolic acid was furnished, but not sulphur. On 
the 19th July, however, a large supply of the latter article 
was allowed, and a thorough process of disinfection of both 
accouterments and buildings was carried out that night 
Among the measures adopted was the burning of two or 
three seers of powdered sulphur in each of the huts, tents, 
etc., occupied by the troops, as well as the lighting of sul 
phur fires outside. The village was reoccupied the follow 
ing night, and, although the regiment continued to suffer, 
no fresh case occu:red in this detachment. 
‘On the 23d July the same system of disinfection was 
carried out in the case of a detachment located at Mir Di! 
Khan’s garden, the result being that cholera ceased at once. 

‘* Similar results followed the use of sulphur in the 25th 
N. I. Cholera broke out on the 8th July and continued till 
the 11th August, with increasing virulence and in spite of 
shifting of camps. Sulphur disinfection was then carried 
out, and after this only one sipahi and four camp followers 
were attacked. ‘he history of these cases is interesting. 
The sipahi had been seen on the 10th carrying some of the 
clothes of a man who had died of cholera. He was attacked 
on the 138th. The four followers were dooly bearers wo 
had been employed in carrying cholera patients a day or two 
after the disinfection. On the appearance of one cholera 
case in G-4 Field Artillery. the same system was adopted, at 
Dr. Johnston’s suggestion, and no other case occurred. 

“The bearing of these facts on the question of the infec- 
tiougness of cholera is so obvious, that possibly men con’ 
mitted to the opposite theory may be tempted to under-est! 
mate their importance. In weighing evidence of the efficacy 
of a remedy or a preventive, however, all preconceptions as 
to the etiology of a disease must be laid aside. Let those 
who hold that cholera is not infectious console themselves, 
if they please, with some new theory of the mode of action 
of sulphur fumes. But common sense protests against their 
closing their eyes to palpable facts.” : 


~ 
ee 





Rarway GaRDENING.—The Boston and Maine Company 
now allows its station agents $10 a year each with which to 
buy seeds, plants, etc., and offers prizes of $50, $30, and 
$20 to the agent whose stations are best kept and present the 





grew but little in length and became unusually thick, the; For this experiment the vessel employed is made of thin 


latter growth involvirg much tension in the surface layers, | sheet copper or brass, holding a few quarts and surrounded 


neatest and most attractive appearance, 
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ini aa cetiabieal iia ties ah to me ‘at a ONY Spe Eeeentg: The Chanoine Dam at Pittsburg. 
Oe on wig goes trae e behavior sd — resed the announcement of Faure’s new accumulator, Work upon this great undertaking—which has been 
cement in setting “aie nsive concrete | of electricity the idea was thrown out by Mr. Martin Tupper described fully in these columns—is progressing with unusual 
walls, such as those of —t New Victoria Docks, discloses a in this country that storage batteries could be employed with rapidity, owing to the remarkably low stage of water in the 
number of vertical cracks, which seem to indicate that @ | advantage in propelling balloons. Power and not levitation Obio River. The most difficult and hazardous portion of 
contraction of the mass bas taken place. From the experi- | was, in Mr. Tupper’s opinion, the true key to the attainment the work is now being vigorously prosecuted, namely, the 
ments made by Messrs. Dyckerhoff, it would appear that of aerial travel. French aeronauts have also given their digging for the foundations of the sill of the dam. This 
expansion and not omteetien had taken place. In Mr. | attention to the subject, and at the recent meeting of the requires an excavation 556 feet long and 15 feet below the 
Henry Faija’s little book, Portland Cement for Users,” | French Academy of Sciences M. Gaston Tissandier made a bed of the stream, and, of course, directly across the chan- 
which we lately noticed, two tables giving the results of |communicution on it. The true solution of the problem, if nel. To render this work possible an enormous coffer dam, 
experiments by Messrs. Dyckerhoff on @ prism of cement of | it be feasible at ali, appears to us to lie not in the exclusive 614 feet by 230 feet, was successfully constructed. 
ten centimeters In length und five centimeters square, lying | use of levitation of electric power, but in a proper’combina To fill the double walls of this coffer with clay an inge 
in water, are introduced. These tests show the amount of | tion of both principles. This plan is that which M. Tissandier nious arrangement was devised by Superintendent Meredith. 
expansion in twelve varietics of cement from one week to | contemplates, and he points out that a propeller driven by | A line of 4-inch pipe, 1,800 feet long, led from a powerful 
twelve months old. Mixed with three parts of sand, the | electricity possesses advantages over other methods of move- | centrifugal pump to the coffer. The pump was supplied 
expansion is much diminished, and for architectural works, ment. For example, it requires no fire, which isa dangerous with water and clay in proper proportions and delivered a 
the results need not cause any Sercoms apprehensions, Mr, ,element in a balloon inflated with bydrogen gas; it has a 4-inch stream of mud into the coffer walls. The water drain 
Faija’s remarks point to a possible contraction during the | constant weight and gives off no products of combustion, ing off left the clay a compact, watertight mass just where it 


action of setting, which, however, is afterward replaced by | and is readily manipulated. was wanted. The necessity for haste in the present stage 
a clight enpaamen. | M. Tissandier prepared a small balloon, pointed at the of this work can be understood when it is stated that the 


This expansion or contraction is not so great that archi- | ends, 11 feet long by about 444 feet in diameter. Its volume coffer dam virtually blockades the Ohio, and that nearly 
tects or engineers may feel any distrust of the value of | was 484 gallons, and when filled with pure hydrogen gas it every town and city along the Ohio and the Mississippi from 
cement concrete. It is, in fact, so slight that in practice, as | had an ascending force of about 41g pounds. A Trouvé Pittsburg to New Orleans, and including St. Louis, depends 
Mr. Faija says, it may be disregarded, and we think it use-| motor of the Siemens type weighing nearly 8 ounces was wholly or in part upon the river shipments of coal from 
ful to quote the latter gentleman’s observation on the expéri- | fixed to the lower part of the balloon and connected toa Pittsburg. Until the coffer dam is removed the only passage 
ments: ‘Ignoring, therefore, Messrs. Dyckerhoff’s experi- | double-bladed screw of 18 inches diameter. With the aid of way for steamers is between the completed lock w alls of the 
ments (although they may have a theoretical value) in/a Planté secondary battery weighing nearly 3 pounds, the dam, a space only 110 feet wide 
practice, when laying any large space, such as a courtyard | screw was driven atthe rate of 61¢ turns per second, and pro-| There are at present 10,000,000 bushels of coal loaded in 
or a length of footway with a concrete paving, it is advisable | pelled the balloon through the air at a speed of over 3 feet barges, etc., at Pittsburg, and awaiting a favorable stage of 
to lay it in sections, separating each by thin wooden battens. | per second during a space of 40 minutes. With twosecond- water to start down the Ohio. To move this requires a 
These battens may be removed in a few days, or when the | ary elements weighing 14g pounds, and a screw of 21 inches fleet of 70 steamers and nearly 200 barges, and it is an open 
coverete is thoroughly set and hard, and their space filled up | diameter, a speed of 64¢ feet per second was maintained dur- question whether even a small proportion can get through 
with a similar concrete to that already laid; by this means | ing 10 minutes. With three elements the speed was about the lock wall space before the erratic river recedes again 
there will be no danger of the appearance of the work being | 10 feet per second. M. Tissandier also measured the work Lieutenant W. M. Black, the United States officerin charge, 
spoiled by the cracking of the concrete.” For the walls of | done by the little dynamo-electric motor, and found it to be is, however, pushing things rapidly, and: by the use of the 
buildings this advice becomes of less importance, if the con- | about 314 foot pounds with a single element and a speed of electric light doubles the working hours of the force of 
crete is filled up in frames or panels, as we have more than | 5 turns per second; and with three elements it is about 7 laborers employed, promising to raise the blockade by 
once hinted; besides which, the occurrence at intervals | foot pounds. He estimates that a dynamo-electric motor of November 15. 
of doors and windows, etc., would relieve any large sur- | 5 cwt. with 17 cwt. of secondary batteries will yield 6 borse 
face. power of work. This weight could be raised by a hydrogen 

Where finished surfaces have to be made, Mr. Faija | charged balloon of 3,900 cubic yards volume, and similar to Professor E. W. Hilgard, in discussing the ‘* Objects and 
deprecates the practice of putting a differently proportioned | that employed in 1852 by M. Giffard, and in 1872 by M. | Interpretation of Soil Analyses,” gives, among other things, 
concrete as a finishing coat. It is nearly sure to crack or | Dupuy de Lome. It would be 181 feet long by 43 feet in the following advantages resulting from an adequate supply 
peel off. It is preferable to make the concrete of a finer | diameter at the middle, and its ascending force would be Of lime in soils: 
kind, and work the face up with a trowel or float. Thus | about 3'¢ tons. With all its appurtenances it would weigh | 1. A more rapid transformation of vegetable matter into 
treated, the surface may be made to have the appearance of | from 19 cwt. to 22 cwt., and there would remain from 1 ton active humus, which manifests itself by a dark or deep 
rough-cast, or a smoother finish if desired. The crushing | to 2 tons for ballast and voyagers, In calm weather it would black tint of the soil. 
strength of concrete seems to have been repeatedly made the | have a speed of from 12 to 15 miles per hour, and it would) 2. The retention of such humus, against the oxidizing 
subject of experiment; yet architects and engineers, in| be able to deviate from the line of a wind. influences of hot climates; witness the high humus percent- 
applying the ordinary weights given in tables, seem to think | It is true that this result could only be obtained during a' ages of such soils, as against all others, in the Southern 
that the same results ought to be reached in building every- | limited time, but the conditions Would be greatly improved 5tates. P 
where, whereas those tests have only reference to a small | by lighter batteries and possibly by the use of M. Faure’s| 38. Whether through the medium of this humus, or in a 
cube of an inch each way. A one-inch cube of cement will | accumulators. While upon this subject we may also mention more direct manner, it renders adequate for profitable cul- 
bear a great deal more than a small pillar of it twice or | that M. Trouvé has tried his electrically propelled boat on 
three times the height and of the same base.—Building News. | the upper lake of the Bois de Boulogne with a Trouvé motor in the case of deficiency or absence of lime the soil is prac- 
SCR ng 2 eh. ga ESE land a four-bladed screw about a foot in diameter. Twelve tically sterile. 


ed 
Influence of Lime on Solis, 


ture percentages of phosphoric acid and potash so small that 





Influence of Barometric Pressure on the Discharge | Bunsen cells of Rubmkorff’s pattern propelled the boat, con 4. It tends to secure the proper maintenance of the con- 
of Water from Spriugs. taining three persons, at aspeed of 10 feet per second, but ditions of nitrification, whereby the inert nitrogen of the 

BY BALDWIN DATEAM, HB. INST. O-8., ¥.68., F.E.8., BFC, | this rate fell off at the end of three hours to «bout 9 feet per  80il is rendered available. 
The author of this paper, read before Section C (Geology), point and at the end of five hours to 8 feet per second.— 5. It exerts a most important physical action on the floc- 
British Association meeting, York, mentioned that it was Engineering. culation, and therefore on the tillability of the soil, as here 





alleged, by some of the long-established millers on the chalk tofore shown by Schloesing and by myself. 
streams, that they were able to foretell the appearance of rain- Improvement in the Manufacture of Parabolic Professor Hilgard adds that in the majority of soils 
fall from a sensible increase in the volume of water flowing Mirrors. (excepting those that are extremely sandy) the lime percent 


down the stream before the period of rainfall. He had,| A very ingenious method of manufacturing parabolic age is greater in the subsoil than in the surface soil. This 
therefore, undertaken a series of observations to investigate | reflecting surfaces has been invented by M. Latchinoff, who is doubtless, he explains, the result of the easy solubility of 
the phenomena; and he found, in setting up gauges on the | has described the process fully, says Hngineering, in our calcic carbonate in the soil water, which carries it down 
Bourne flow in the Caterham Valley, near Croydon, in the | Russian contemporary, LD’ Electricité. It is based on the fact ward and thus tends to deplete the surface soil. This fact 
spring of this year (1881), and selecting periods when there | that all points of the free surface of a liquid turning round is strikingly shown in the results of Loughridge’s investiga- 
a vertical axis acquire a constant angular velocity and take tion on the composition of the several sediments. The effi 
a parabolic form. If, then, the liquid is put into a vessel cacy of lime in preventing ‘‘ running to weed ” in fresh soils, 
and in flavoring the production of fruit, is conspicuously 


was no rain to vitiate the results, that whenever there was a 
rapid fall in the barometer there was a corresponding | 
increase in the volume of water flowing, and with a rise of | which is rotated round a vertical axis it will form a hollow 
the barometer there was a diminution in the flow. The| shell of parabolic section inside, and if the liquid is one shown in a number of cases, 

fluctuations in the flow of the Croydon Bourne due to| which will solidify a rigid paraboloid will be obtained cap- — ————————E—E 

barometric pressure had at one period exceeded half a mil- | able of being used as a reflector. M. Latchinoff, therefore, el 

lion gallons per day. The gaugings of deep wells also con- | mounts a hemispherical vessel upon a vertical shaft carrying M. Trouvé finds that if three steel bars of the same length 
firmed these observations; for where there was a large amount | a pulley, and rotates it by an endless belt from a motor. Into and size are magnetized, then demagnetized, and aflerwards 
of water held by capillarity in the strata above the water | this he pours a sufficient quantity of plaster of paris liquid semmanetinnd. the magnetic power due to the first magnetis 
line, at that period of the year when the wells became sensi- | or a solution of the mastic prepared by M. Mendelejeff. ation being represented by 2, 3, 4, the power of the second 
tive and the flow from the strata was sluggish, a fall in the Fusible metals would serve the purpose, ton, but they are will be 4, 9, 16. He found it mecesnery to demagnetion very 
barometer coincided with a rise in the water line, and under | apt to oxidize on the vepetorsen Aeents op. res. = es regularly. To mangetize the bars he placed them in two 
conditions of high barometric pressure the water line was | crystallize. The shape of the vessel need not necessarily be solenoids in juxtaposition, closed the magnetic circuit by 
lowered. Percolating gauges also gave similar evidence, for | a hemisphere, but this form is convenient; and a glass cover means of two soft iron plates, and caused a current to pass 
after percolation had ceased and the filter was apparently | should be added to it. ‘os ; from a battery of six Wollaston cells. He thus obtained 
dry, a rapid fall of the barometer occurring, a small quantity | To regulate the thickness of the liquid shell a ring of wood pein ger neat constenan, he ctates Gk cniakt ane 
of water passed from the percolating gauges. The conclu-. is fixed within the bowl at a proper distance below the edge ze support seatve or feustesn Wines thelr welche: Gn 
sion arrived at was, that atmospheric pressure exercises a | This prevents the liquid rising above a certain height. Regu magnet be of horseshoe form it will support forty-eight or 
marked influence upon the escape of water from springs. | larity of motion is most essential to the success of the opera- fifty-six times its own weight. 

The increase in the flow of the water was attributed to the tion, and hence a steam engine is not adapted to drive it; . OE OE ere 

expansion and escape of the gases held by the water under | but asmall Gramme or Siemens dynamo electric machine 
low barometric pressure, which cause the water to escape more actuated by a Thomson or a Tchikoleff battery will answer 
freely, while with high barometric pressure there was a con-| well. Three or four cells will suffice, and the speed can be 


densation of the gases, which led to a retardation in the flow. | regulated by resistance placed in circuit. With a Deprez or | of those whose lives they assure, and have therefore com 
. Helmboltz regulator any kind of battery may be used. An piled numerous tables of expectany of life for their own 


angular speed of a turn per second is quite sufficient for the | guidance, which are carefully referred to before a policy is 
and the axis ought to be verticalized by means of | granted. These tables have been the result of careful calcu- 
vel. and fixed so as to be free from shake or jar. |lation, and seldom prove misleading. Of course, sudden 


es slowly, say in an | and premature deaths, as well as lives unusually extended, 
of life of an 





Expectancy of Life, 
Insurance companies are aware of the credulous weakness 





Soap Bubble Balloons. 
M. Delon, of Paris, produces miniature balloons by means | purpose; 
of ordinary gas conducted through a caoutchouc tube and | a spirit le 


clay pipe to glycerine soap solution. A small disk of thin | The liquid should be one which solidifi 


i i inki i The shells thus | occasionally occur; but the average expectancy 
paper, with i r| hour, and without shrinking much in bulk. J 
d Takata ted ca tie weaane ehen | electrotyping with nickel, | ordinary man or woman is as follows: A person 1 year old 





with a i red can be made reflective by 
begins Soon afin neat “~ et Atenas Pode red in this way, oxidizes | may expect to live 39 years longer; of 10 years, 51; of 20 
part where the drop forms, The detached bubble rises with 
ils Car, 


silver, or iron, which, when prepa : 
with difficulty, and being almost white will serve for a 


reflector if kept under glass. 


bouatel 41; 30 years, 34; of 40 years, 28; of 50 years, 21; of 
'60 years, 14; of 70 years, 9; of 80 years, 4. 








WAN et ny SEEN RAE TT EN. dD FO A a 


ri ememeee) 


are 


aes 


aes 


Sines SNe g 


bap ard 


FR iley Teed Cede eta 


<i angec teen 


a aipabed += kine 


250 
Business aud Personal. 


The Charge for Insertion under this head ts One Dollar | 
a line for each insertion ; about eight words toa line. 

Advertisements must be received at publication office | 
aseaily as Thursday morning to appear in next issue. 














i | The Pratt & Whitney Co., Hartford, Conn. 


Dr. Scott’s Electric Hair Brash has given universal 
ratisfaction whenever used. It is beautifully made, and 
is well worth the price as a brush without considering | 
its electric qualities. Over 7,000 testimonials from 


prominent citizens can be seen at the New York Office, kept at 79 Liberty st..N. Y. Wm. Sellers & Co. 
| 


842 Broadway. 

Ajax Metals for Locomotive Boxes, Journal Bearings, 
ete. Sold in ingots or castings. See adv., p. 236. 

61 Musica! Bells. Box 471, Hyde Park, Mass. 

For Sale.--One new Peck Lifter and Drop complete. 
inquire of Bradley & Co., Syracuse, N. Y. 

For Sale.—Screnriric American from March 29, 1873, 
to July, 1881. Address P. K., 153 Shawmut Ave., Boston, 
Mass. 

Magic Lanters and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schoo!s, colleges, and home entertain- 
ment. 116 page lilustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 

New Comb'd Milling and’Gear Cutting Machines, large 
range. C. A. Condé & Co., Makers, Philudeiphia, Pa. 


Printing Presses with my Patented Card Drop print 


much quicker. ($74 to $408.) Type, ink, cards, ete. Cir- 
culars free. Louis Frik, 244 Race St., Philac aiphia. 


A valuable article on the Treatment of Acute Rheu- 


matiom, by Alfred Stillé, M.D., will be found in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 2%. Anything 
from the pen of this eminent and experienced physi- 
cian is interesting and instructive. 
New Method of Graining,ete. J. J. Callow, Cleveland, O. 
Inventor's Institute, Cooper Union, New York City. 
Permanent free exhibition of new machines, inven- 
trons, and patents. See advertisement page 252. 
Foot Lathes, Fret Saws,6c. 90 pp. E.Brown,Lowell, Mass. 
“ Hew to Keep Boilers Clean,” and other valuable in- 
formation for steam users and engineers. Book of 
sixty-four pages. vublished by Jas. F. Hotchkiss, & 
Jobn St.. New York, mailed free to any address. 
Alden Crushers. Westinghouse Mach. Co., Pittsb’g, Pa. 
Supplement Catalogue.—Persons in pursuit of infor- 
mation on any special engineering. mechanical, or scien- 


tific subject, can bave catalogue of contents of the ScI- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 


The SUPPLEMENT contains lengthy articles embracing | 


the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co.. Publishers, New York. 
Combination Rll and Bubber Co., 27 Barclay St., 
N.Y. Wringer Rolls and Moalded Goods Specialties. 
Punching Presses & Shears for Metai-workers, ’ower 
Drill Presses, $25 upward. Power & Foot Lathes. Low 
Prices. Peerless Punch & shear Co.,1158.Liberty St.,N.Y. 
Improved Skinner Portable Engines. Erie, Pa. 
Pure Oak Leather Belting. C. W. Arny & Son, Ma- 
pufaecturers. Philadelphia. Correspondence solicited. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. L 
Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works. Drinker St., Philadelphia, Pa. 
Peck’s Patent Drop Press. See adv., page 204. 


Wood-Working Machinery of Improved Design and | 


Scientific American. 


LT 
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For the manufacture of meallic shells. cups, ferrules, 
blanks, and any and al! kinds of smal! press and stamped 
work in copper, brass, zine, iron, or tin, address C. J. God- 
frey & Son, Union City, Conn. The manufacture of small 
wares, notions. and novelties in the above line, a spe- | 
cialty. See advertisement on page 238. 7 
New Economizer Portable Engine. See illus. adv. p. 236. | 


Sewing Machines and Gun Machinery in Variety. 





Rollstone Mac. Co.'s Wood Working Mach’y ad. p. 238. 
The Sweetland Chuck. See illus. adv., p. 238. } 
For Shafts, Pulleys, or Hangers, call and see stock | 


| Wm. Sellers & Co., Phila., have introduced a new 
injector, worked by a single motion of a lever. 

} Don’t buy a Steam Pump until you have written Val- 
ley Machine Co., Easthampton, Mass. 

| Machine Knives for Wood-working Machinery, Book 
Bingers, and Paper Mills. Also manufacturers of Solo- 
man’s Parallel Vise, Taylor. Stiles &Co..Riegelsville.N.J. 
Skinner’s Chuck. Universal, and Eccentric. See p. 236. 


For Machinists’ Tools, see Whitcomb’s adv., p. 238. 
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HINTS ‘TO CORRESPONDENTS. 
No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not: be 
given to inqnirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
| Editor declines them. 
| Persons desiring special information which is purely 

of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
| obtain such information without remuneration. 

Any numbers of the Screntiric AMERICAN SUPPLE- 
| MENT referred toin these columns may be had at this 











' 
| 1 of salammoniac, 1 of saltpeter, 144 pints rock salt. A. No; the magnetism naturally residing in the iron 


The picks should be heated to a cherry red and cooled | of the field magnet is sufficient to start the current. » 
in the bath. The salt gives hardness, and the other in- How is the candle power determined of any electric 
gredients toughness to the steel; and they will not | ‘amp or machine? A By comparison with a standard 
break if they are left without drawing the temper. 2, | candle in some sort of a photometer. 3. What work 
After working the steel carefully, prepare a bath of | can be had that will give the désired information re- 
lead hested to the boiling point, which will be indicated garding ohms, volts, webers, ergten, or ergio, ete? Iam 
by a slight agitation of the surface. In it piace the end | making it a special study as far as Ican. Have several 
of the pick to the depth of 144 inches until heated to the | good works, and keep getting SurPLements. which, I 
temperature of the lead, then plunge immediately in think, will help me along, but have not got the right 
clear cold water. The temper will be just right if the | thing yet. A. Ganot’s Physics and Prescott’s Elec. 
bath is at the temperature required The principal re- tricity are good works. 4. Is there any published work 
quisites in making mill picks are: First, get good steel. on electric motors? Can you send SUPPLEMENTs with 
Second, work it at a low heat; most blacksmiths injure | illustrated articles on same? A, We know of no work 
steel by over heating. Third, heat for tempering with- | especially devoted to electric motors. The SUPPLEMENT 
out direct exposure to the fire. The lead bath acts | contains many articles on the subject. 5. I took an or- 
merely as protection against the heat, which is almost dinary U magnet to a painter to have it repainted (red); 
always too great to temper well. he painted it, but, as it did not dry, he set it in the sun. 
(8) O. R. M. writes: I am much annoyed | bat after about twenty trials, he said, by himself and 
with dandruff. Can you suggest a harmless and relia- 0-5 nen tenes are — . @ gave it up ase 
ble remedy? A. Dandruff (Pityriasis) is a chronic in- | pie erage een . - sa ed — ‘ bea ae the 
flammation of the skin, characterized by the production | 6 a with» A = wag pale as! - right, 
of minute white scales or scurf in excessive quantity, | English or Chi F ili ith aleoholi e by mixing 
The affection is often very rebellious to treatment, | a ee yesh <4 oceania shellac var. 
Various preparations are sold which are claimed to be | nish. 6, Is itnot possible to ace electricity? Is not the 
beneficial, and physicians sometimes prescribe tonic —_ , El — = be the electricity 
infusions, purgatives, ard the application of sedative | ‘© ? A. Bootriciiy te knows only hy its effects. The 
lotions. In obstinate cases an internal dose in which | *P* wk is cus of them. 
arsenic is the essential element is sometimes prescribed. (18) N. P. H. asks: Which is best to use 
The efficacy and safety of such measures are to be in acylinder, a good oil or tallow? Will tallow or any 
doubted. Probably the best plan is to keep the hair animal grease injure the inside of a cylinder? A. Use 
short and ehampoo it frequently with a solution of | good oil. Tallow as generally supplied to the market, 
borax in warm water, avoiding rough treatment, which | contains an acid which attacks the metal. 
has a tendency to increase the irritation. | (19) H. E. B. asks: How fast can an en 
(9) A. E. 8. asks how to lay off a safety valve | gine with 10 inch cylinder, 30 inches stroke, 60 Ib. steam, 
lever and place the weight so that the valve will blow | be run with safety to run a circular saw 700 revolutions 
off ata given pressure. A. Multiply the weight of the per minute; and what size of pulley on saw arbor would 
lever by the horizontal distance of its center of gravity it require, pulley on engine being 96 inches in diameter 
from the fulcrum; the weight of the valve by its hori- | and belt running direct? A. If well balanced and ad- 
zontal distance from the fulcrum; the area of the valve | justed, 100 revolutions per minute. Diameter of pulley 
by the steam pressure and horizontal distance of the | 1344 inches.nearly. 
valve from the fulcrum. Add together the first two (99) W. W. C. writes: 1. This town wishes 
products, subtract their sum from the third product, to put in a system of water works. We can procure 
and divide the difference by the weight of the ball. 9914 feet head. The spring te very large and distant 


(10) S. asks: How can I ebonize wood, and | some two miles. If we start with a large main, say 8 
what kinds of wood are best adapted to this finish? A | inch, and at one-half the distance reduce it one-half, 
Apple, pear, and walnut, if fine grained, may be ebon- | will not the force be greater, and the hydrants throw a 
ized by the following process: Boil in a glazed or higher stream? A. No. ‘2. What height of stream can 


enameled iron vessel with water, 4 uz. of ground gall- | We procure here from mouth of hydrant with a conical 
| hose on nozzle ? A. Much depends upon size, length, 


a a 








office. Price 10 cents each. 





| 
| (1) L. J. K. asks whether it would make 
any appreciable difference in the strength of an electro- 
magnet to inclose the coils in brass similar to the usual 
rubber covers. A. In a magnet of high resistance it 
| would make a difference. 


| (2) A. A. B. writes: Please give the weight 
of the largest gun ever cast, also the size of shot and 
quantity of powder required? A. Several Armstrong 
, 100-ton guns have been made: caliber 17°72 inches; 
total length 82°65 feet; length of bore 3014 feet; pow- 
der chamber 60°12 inches long by 19°7 inches diameter; 
powder charge, 551 pounds; weight of projectile (battery 
shelJ) 2,500 pounds; muzzle velocity 1,725 feet a second; 
total energy 41,333 foot pounds. A Woolwich gun of 
| 160 tons has been projected. We have not heard of its 
| completion. 
(3) H. D: asks: 1. What is the meaning 
of resist in speaking of wire? A. Electrical con- 





Workmanship. Cordesman, Egan & Co., Cinci ti, O. 
Experts in Patent Causes and Mechanical Counsel. 

Park Benjamin & Bro. 24 Broadway, New York. 
Malleable and Gray [ron Castings, all descriptions, by 

Erie Maileable tron Company, limited. Erie, Pa. 
Nationa! Steel Tube Cleaner for boiler tubes. Adjust- 


able,durable. Chalmers-Spence Co.,10 Cortlandt St..N.Y. | 


Corragated Wrought Iron for Tires on Traction En- 


gines, etc. Sole mfrs., H. Lloyd, Son & Co., Pittsb’g, Pa. | 


Best Oak Tanned Leather Belting. Wm. F. Fore- 
paugh.Jr.. & Bros., 581 Jefferson ©t., Philadelpbia, Pa. 

Nickel Plating.—“ole manufacturers cast nickel an- 
odes, pure nickel salts. importers Vienna lime, crocus, 
ete. Hanson & Var Winkle, Newark, N.J., and 92 and 9% 
Liberty St., New York 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. E. W. Bliss, Brooklyn, N. Y. 
For Mill Mach’y & Mill Furnishing, see illus. adv. p.204. 


C. B. Rogers & Co., Norwich, Conn., Wood Working 


Machinery of every kind. See adv., page 206. 

Saw Mill Machinery. Stearns Mfg. Co, See p. 205. 

Supplee Steam Engine. See adv. p. 204. 

For Pat. Safety Elevators, Hoisting Engines. Friction 
Clutch (’ulleys, Cut-off Coupling. see Frisbie’s ad. p. 221. 
Safety Boilers. See Harrison Boiler Works adv., p. 222. 


Mineral Lands Prospected, Artesian Wells Bored, by | We recommend a circular saw mill, as being more sim- | 


Pa. Diamond Drill Co. £ox 423, Pottsville, Pa. See p.221. 
Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 
& ’ Brien, M’f’rs, 23d St., above Race, Phila., l’a. 
For best Portable Forges and Blacksmiths’ Hand 
3lywers, address Buffalo Forge Co., Buffaio, N. Y. 


The Brown Automatic Cut-off Engine; unexcelled for 
hi 7. and durability. Write for in- 





work 
formation. C. H. Brown & Co., Fitchburg, Mass. 
all's Variable Cut-off Engine, See adv., page 238. 


Paragon School Desk Extension Slides. See adv. p. 237. 
Brass & Copper in sheets, wire & blanks. See ad. p. 236. 


‘The Twin Rotary Pump. See adv., p. 26. 
‘fhe Chester Steel Castings Co., office 407 Library St., 


Philadelphia, Ya., can prove by 15,000 Crank Shafts, and | 


10100 Gear Wheels, now in use, the superiority of their 
Castings over all others. (Cireular and price list free. 


Wren’s Patent Grate Par. See adv. page 237. 
JMamond Saws. J. Dickinson, 64 Nassau St., N. Y. 
Berryman Feed Water Heater. See illus. adv., p. 237. 
The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St.. New York. 
Ragie Anvils, 10 cents per pound. Futly warranted. 
Geiser’s Patent Grain Thrasher, Feeriess, Portable, 
anid fraction Engine. Geiser M"g Co.,Waynesborou, Pa. 
‘Tight and Slack Barrel machinery a specialty. Johr 
Greenwood & Co., Rochester, N. Y. See illus. adv. p.236. 


ductors of different sizes and different lengths offer a 
greater or less impediment to the free passage of elec- 
| tricity according as they are small or large, long or 
short, and it is assumed that the different conductors 
| have a specific power of resisting the passage of the 
|current, Thisis called resistance. 2. Why do they use 
thinner wire on long circuits both on line and coils ? A. 
Experience has demonstrated that to obtain the full 
effects of the current on a given circuit, the helix in 
which the work is done must, in the matter of resist- 
ance, equal the line and battery. 3. I would like to 
know why telephone companies use such thin wire on 
| main lines, A. Because the secondary current is em- 
| ployed, which does not require a heavy conductor. 4. 
Could not a piece of carbon be substituted for the con- 
vex platinum button in the Blake telephonic transmit- 
ter, as is done in the transmitter described in ScrenTIFIC 
| AMERICAN, of March 19, 1881? A. Not with good re- 
sults. 5. Which one do you think would be the easiest 
| and most inexpensive one to make to be used with a 
bell telephone? Can a Hughes microphone te used on 
|a sbort line in connection with a bell telephone? A. 
| Use the Blake transmitter. 
| (4) W. K. F. asks: 1. What kind of saw 
| band, malay, sash, circle, or any kind of saw, requires 
| the least power to saw a given amount of lumber? A. 


ple and effective than either of the others. 2. What is 
the horse power required to saw on average 1,200 feet 

hard wood lumber per day (ten hours)? A. An8 horse 
| power engine would saw 1,200 feet in ten hours; but we 
| recommend you to have not less than 10 horse power. 


(5) L. D. D., Jr., asks (1) how to polish horn, | 


4. Dress down with powdered pumice stone, two sizes 
(the finest last), and water. This may be applied ona 
wheel—horizonta! or buff. Finish with whiting, or,for 
fine work, putty powder. 2. Is rain water the softest 
of all water (excepting distiJled)? A. Yes. 


(6) D. F. writes: I have a new kitchen floor 
which I wish to wax. Can you inform me how to make 
| the wax ? A. Two oz. of pearlash, 10 oz. of wax. and 
about half a pint of water are heated to boiling in a dish, 
which is frequently agitated, until a thick fluid mass is 
formed, from which, upon removal from the fire. no 
watery liquid separates. Boiling water is now cantiously 
added to the mass, until no watery drops are distin- 
guishable. The dish is again set on the fire, but its 
| contents are not allowed to boil (otherwise myricin 

would separate out), 8 or 9 pints of water being added, 
| little by little, with constant stirring. Coloring matter 
may be added if desired. 

(7) E. E. H.—The following methods of 
tempering mill picks have proved very successful: 1. 
Take 2 gallons rain water, 1 oz. of corrosive sublimate, 





nuts, 1 oz. of logwood chips, and 14 oz. each of green | 

vitriol and crvstals of verdigris. Filter while warm, | 4 course of pipes, but probably 68 to 76 feet. You 

and brush the wood over with this repeatedly, Dry and | #f¢ mistaken about the effect of reducing the main; it 
would be injurious ratber than beneficial. 


brush over with strong cold solution of acetate of iron 
and dry. Repsat this several times, and finally dry in (21) T. K. asks: What quantity of cork 
| an oven at a moderate temperature, and oil or varnish. | wonid be required to sustain a man of average weight in 

the water? A. The steamboat law requires 6 lb. good 
block cork for life preservers. 

(22) A. 8. L. asks for the cheapest and 
best possible way of constructing, and the cost of, a 
reservoir with a capacity of 30,000 gallons of water. A. 
This will require a reservoir 16 feet square and 16 feet 
deep. Cost depends on nature of soil and position. 
Any good mason will advise you. 

(23) J. A. asks if it is usual to give lead to 
the valves of express passenger engines, and if so, how 


much. Also the lead necessary for freight engines. A. 
Steam lead is generally one-eighth of an inch to three- 


(11) E. G. T. asks: 1. Will not a wheel of | 
one pound weight, revolving 100 times per second, be of | 
the same value as a balance wheel as one weighing ten 
Ib., revolving ten times per second? A. The regulating 
power of a fly wheel is as the weight into the square of 
the velocity. Hence supposing thatin your two cases, 
the weight travels on the same radius, it will be as 
weight into the square of the 1evolutions, or 10,000 in 

| first case and 1,000 in second case. 2. I have two mag- 
nets placedstogether so that their opposite poles cor- | 
respond. They attract each other with a certain force. 
Now, if the poles of one of the magnets be reversed, 
will the magnets repel with the same force as they at- 
tracted before? A. The two forces are not the same, | Sixteenths of an inch. All engines should have lead. 
the repulsion being the smaller force. 3. I have some | : ‘ 

| copper wire with which I wish to make an electromag- | . (24) J. N.H. Lenpany: I have acupola, 24 
net. In which way will I get the most power, to wiad | inches in diameter, with two tuyeres 5 inches in diameter. 

all the wire on one magnet or to have two one half the | pansy anything be ~— pn eo re a _ 

Seid iad - ; | another,so as to give a spi irectior to the t? A. 

nt aA tate Pi grok page -adlg = pasa pera Roe We do not think the advantage would be appreciable 

aa greatest force 
except with a weak blast. 


|can be obtained from the single magnet under the 
| conditions given. | (25) F. W. H. asks what the meaning of 
(12) J. N. W. asks: What ingredients and | the word “pitch ” is in speaking of a propeller screw. 
quantities of each for pattern varnish? A. For pattern | A. Tne advance which would be made by the angle of 
| the blade if tarning in a solid. 


varnish cut 4 0z. of orange shellac in 1 pint of alcohol. 
(26) A. B. 8. writes: In the Screntiric 


If black varnish is desired add fine lampblack. 
(18) C. L. W. asks: Will a mercurial  awznican, No. 12, September 17, page 186, in answer 


barometer work as well in aroom as it would out of | to(5)J. A.’s inquiry, you told how to make tin look 
doors? A. Yes. | like crystals or like frost on windows in winter. May I 
(14) A. W. H. L. writes: We have recently | ask if the same may be done on silver, and by what 
moved ina house that is overrun with bed bugs and method ? A. No; sliver has not the peculiar crystalline 
roaches, also ants. My wife has tried everything we | sqpusture of tin. Puesting fo sometimes dene by 6 r0- 
have heard of, even wetting the cracks of the flooring | volving tool ina lathe. 2. How is the water and Gre 
with sulphuric acid, but it seems to have no effect on | proof paint that we —aF the cottages made? A. See 

them. They are not in the furniture, as itis all new, A. | Water-giass, page 36, No. 9, current volume. 
Try oil of turpentine. It may be introduced into the | (27) C. F. K. asks for some varnish, paint, 
| cracks and crevices infested with the insects by means | «» enameling process for covering a plate iron tank to 
of a sewing machine oil can. A very small quantity of protect it from the joint action of grease, alkali, and 
| the liquid, if judiciously used, will suffice. | water. Or, again, what is the best mode of preventing 
(15) J. J. asks: Can you tell me of some) corrosion under such circumstances? A. We know of 
no satisfactory coating that could be applied to the iron. 








preparation to clean and polish brass that is exposed to 
heat, such as brats on a locomotive both in cab and | The tank might be lined with thin sheet lead, 
outside? A. Clean the work with emery flour wort] (28) C. 8. G. writes: 1. I would like any in- 
little refined paraffine oi]; wipe and finish with cotton | ¢) nation you can give in regard to nickel plating. 
waste and a trace of oll. | [have a bicycle I would like to plate. A. Use am- 
(16) T. Q. asks how to make printer’s rollers, | monia nickel sulphate, three quarters of a pound to thé 
I have made afew of them here, but they don’t seem | gallon of soft water, for the plating bath. Cleanse the 
to have the proper amount of suction to make work | wire with hot potash and cyanide solutions and pumice 
look as nive as Ihave been accustomed to do in New | stone, as directed in article on nickel plating, page 158, 
| York city. A. Best white glue, 1 1b.; concentrated | vol. xliii., and having connected it with the zinc pole of 
glycerine, 1Ib. Soak the glue over night in just erough | the battery, draw it slowly through the plating bath 
cold soft water to cover it. Put the softened glue ina | between nickel anodes (connected with the copper or 
fine cloth bag, gently press out excess of water, and | carbon pole of the battery), and under rubber pulleys so 
melt the glue by heating it over a salt water bath. Then arranged as to keep it immersed in the liquid. For de- 
gradually stir in the glycerine and continue the heating, | tails respecting the management of such baths see the 
with occasional stirring, for several hours, or until as | article referred {o. 2. Is there such a thing as water- 


much of the water is expelled as possible. Cast in oiled proof give? A. You will find good receipts for water- 


brass moulds, and give the composition plenty of time proof glue under Cements, page 2510, SUPPLEMENT. No. 


| to cool and harden properly before removing from the | 158. 
| mould and inking. See that the ink is well spread | / . 
| hefore bringing the roller in contact with type. 2.| (29) J. N. M. asks: Is. not a good injector 
Please let me know if the water used in heating the | ™0Te economical than a good pump, for a factory en- 
composition should be kept boiling ? A. The water in | gine of uniform speed? In this particular instance 
the water bath should be kept boiling. the injector would be non-lifting. A. Under the con- 
: ditions you name there is very little difference in 
(17) R. H. B. asks: 1. Do all dynamo-| economy between an injector and a pump with a good 
electric machines require to be firet charged with an | heater. But the injector has the advantage that you 
electric battery before they will generate a current? | cun feed the boiler when the engine 1s not running. 
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(30) J. LL. L. writes: 1 have an item here (OFFICIAL, } 
which I think is worth space in your columns. Irefer) INDEX OF INVEN 
to a heat I took off in the Manhattan Foundry yesterday. coe wnce TION S 


it was asmall heat of 6,000 pounds, which was taken off 
in one hour and twenty minutes, and was melted with 
600pounds of coke, which you will see was ten to one, 
and which is the best I have ever done or ever heard of 
being done, and I have worked at the business now 
almost seventeen years with good success. Our engine 
ie a small donkey, which runs at 75 revolutions, while 

the fan runs 8,000 per minute, The fan isa No. 6 | since 1966. will be furnished from this office for 2% conte 
Sturtevant, and the furnace is only a 30 inch, with two | In mye  peease, 3 the \pumber and date of the 
tuyeres 2% by ? inches, and ouriron is all old scrap, and | New York way. We also furnish “qopide 0 mes | 
some of it has been melted a great many times. The Gaoent writer 1866 ; Let increased cost. as the sveci- 
amount of castings obtained from the heat was 5,526 ng prin must ve copied by hand. 
pounds, which, I think, taking all into consideration, is 


Letters Patent of the United States were 
Granted in the Week Ending 


September 13. 1881. 
AND EACH BEARING THAT DATE. 
I ‘Those marked (r) are reissued patents.] 


A printed copy of the specification and drawi 
nt in the annexed list. also of | patent. of any 





Aeronautic apparatus and regulator, E. De Jongh 246.872 





worth notice. A. This is an excellent result, far above | Air for motive power, device for using com- 
the average. But we have known (on a test) 13 pounds pressed, L. Mékareki (r)............:ssssscecevess 9,871 
iron brought down to one pound anthracite coal. If | 4!" °T liquid cooling apparatus, G. W. Deitaler... 247,021 
coke had been mixed with the coal, or coke only used. oe sulphate, process of and apparatus 
a still better result could have been obtained. But this | ipentaatt > yee reeds ttt eeeeee eeevewenees 4 
was from a cupola about 42 inches diameter. Anti-friction box, J. Graves. .. 247, 04s | 
(31) E. J. R. asks: What is pepsin, and | 4¥ger handle, W. A. Ives .... 247.082 
how is it prepared? A. Pepsin is a nitrogenous sub- ya er er 4 ‘anand ae 
stance existing in the gastric juice, and as a viscid mat- Baling press, S. P. Harbaugh ne 
ter in the peptic gland and on the walls of the stomachs | galing press. C. W. Minear . aaa 
ofanimals, The mucous membrane of the stomach (of ' Bar. SeeGrate bar. Ratchetbar. , 
the hog, sheep, or calf, killed fasting) is scraped, and | Bark for transportation, preparing tan, W. H. 
macerated in cold water for twelve hours; the pepsin in | -Smith........... ......05 coke cece ec eu ev neces 27,125 
the strained liquid is then precipitated by acetate of Battery. See Galvanic battery. Voltaic battery 
lead, the deposit washed once or twice by decantation, Bearing, anti-friction, J. Graves.... ... .........0. 247 Of1 
sulphureted hydrogen passed through the mixture of | Bearing, anti-friction, C. W. Hunt...... . 246,954 
the deposit with a litttle water to remove the ‘whole of te nes PALOM. ..----e0eeesevereeeerens peta peed 
the lead, and the tered liquid evaporated to dryness | peverages, apparatus for charging portable fount- 
at a temperature not exceeding 105° Fah, As met with ains with aerated. J. Matthews 246,967 
in pharmacy the strength of pepsin varies greatly. It | Bicycie. 0. H. Venner............ ST caak eae ale 246.988 
is often prepared by simply mixing with starch the | Billiard cue tip, M. Trunk ................ ccccecc.0. MTB | 
thick liquid obtained on macerating the scraped stomach | Bit stock, 0. Peck.. cee 246,904 
with water, and evaporating to dryness. The composi- | Board. See Rosom board. 
tion of pepsin is not positively known. RoGer Turmace, G. OximSP os.0..ccccccscccessccccccess 246,943 
Boller furnace, J. Mailer......... 0. .....cceccceces 47080 
(32) J. M. asks how to proceed to ascertain | Boot and shoe heels, machine for preparing, E. 
the average rainfall. A. Take a quart bottle of uniform UPN 2.3 MUM balaccncocs. -ocabebsbas ‘asenuuse 246,945 
diameter, and graduate its liquid contents by a scale of | Boot. rubber, W. G. Vermilye............,........5 247.136 
tenths of an inch accurately engraved on the side; fit | 080m board. N. Scholl................ -....seeeeees 247.122 | 
into the neck of the bottle a 40° funnel, the diameter | 2°tt!e Packing box, 8. Cary........... setceeeeeneeees 247,010 | 
(in inches) at the rim or widest part of which has been | ®°*- - ns box. Mail box. Bottle 
accurately Leng agp pogo a. saggy = Pg ~e Senait benee. 
area in inches of the o e inve cone. Sus- . 
pend the rain gauge in an upright and exposed position. ike. the dleen ema eaten, ‘Senter totes, ——- 
Then, number of inches of rain collected in the bottle Stovepipe brake. 
+time of exposure=average rainfall in inches, The | Breastpin, etc., R. 8. Cutting...............ceese000: 247.019 
gange should of course be out of the reach of spattering Brick kiln, Asbury & Hutchison ............ . ..... 246.997 
water from surrounding objects, aud in order to avoid | Brush and case, tooth, Arment & Scott............ 906,964 
great error through the spattering of the water from the Seam Getta, e. TRERENE......000e00-seecses ore SES 
funnel, the angle of the sides of the latter should not be Brush, tooth, L. Chevallier... ..............c0..000s- 247,012 
Buffing or polishing wheel. A. Levett.............. 246,959 
greater than 40°. The neck of the funnel should be | Burner. See Vapor burner. 
narrow, and due allowance must be made for evapora- Buttons to garments, setting instrument for at- 
tion. Readings should be taken if possible before as | taching, Farnsworth & Barnes............... .. 247,082 
well as after a rainfall. The indications of this simple | Calendar, J. Bath..........-...cccsseee escceeeeeees . 247,000 
instrument are sufficiently accurate for all ordinary EET SE 247,063 
purposes, Gar eens, GG, TUGWOIR...... ssc sccesccccgnce- cesses 247,052 
s € 
(38) E. . asks how to discover lead poison | Car door, grain. Le Maney... 2s... Rom 
in water. A. Evaporate by gentile heata smal) sample | Car, freight. T. Lee. .............-...00-scceeeeeeeeee 247,076 


of the water nearly to dryness in a clean porceijain cup, | Car heating apparatus, fre ight, W.E. Eastman et al, 447,028 


moisten the residue with acetic acid, and add to a por- | ©#?, railway, W. H. Ward................ «+++ - 246,926 
tion of it a few drops of strong hydrosulphuric acid— | Car wheel. W. H. Ward...... ...-++.+++-s00s+e0es 306.025 
Car wheels, device for cleaning, P. H. Griffin .... 247.045 


ure water saturated with the | 
— gas evolved by the action Carbon conductors, manufacturing, H. 8. Maxim. 247,085 





of dilute sulphuric acid on iron mono-sulphide; a black Carbons, manufacturing. 11. 8. Maxim............. 247.083 
precipitate indicates lead, Add to another portion of | Carponating apparatus, J. Matthews 246,968 
the dilute acetic acid solution a little pure hydrochloric | Card, game, M. Bradley............. 246 868 
acid; a white precipitate, which redissolves on diluting | Carriage apron. 8. 8. Harvey . 247,055 
with boiling water indicates lead. To the remainder of | Carriage step, F. A. Sawyer, 2d.... oad . 247,116 
the solution add afew drops of diinte sulphuric acid, | Cartridge capping and uncapping implement, L. 

and let it stand for atime; a white heavy precipitate DS Wieh so sds Read epcdssciscccccccesccsdiveere 246 868 
indicates lead. Carving fork, J. Gerard...........-+scseeseeee 247,087, 247,088 

Chair. See Oscillating chair. 

(84) W. M. C. asks: Which will afford | chalk holder, A. N. Rouech.......... .......0.008 246,913 
most power or do the most grinding, a twenty foot | Chandelier for electric lamps, H. 8. Maxim........ 247,086 
overshot wheel, or one twelve feet (overshot), if the a secsecdeseoesoce eg-ccvecosces ~ 4 
same water be used on each per hour of runni ime? | Chuck. 0 ©. Gale. 2.00 o--cccccvcveccesccsseceeses . 

If any difference, state can a. With the de am, resiprocating, F. 2 - right ey < teke ogy pe ped 
tity of seni a slocit he . Pes Cigar wrapper cutting machine, J. BE. Sehmals.... 247,118 | 

: ater Gnd Game VEC, the power of the two | cjay reducer and disintegrator, J. C. Anderson... 246,992 
wheels will be nearly directly in proportion to their | Clothes pounder, J. C. Lampman................ 247,071 
ciameter. | Coast defense, subterranean system of, T. R. | 

35 . : ‘ : . | BEF 0 in cvccveses. cocvceccoscccceccanssecoesosces 246,987 | 

(35) H. 8. writes: In your issue of the | 94. roaster. J.H.Beldier......... ........... 247,008 


ScrENTIFIC AMERICAN, No, 6, vol. xlv., August 6, in your 
description ofjthe sea Jamprey,you state that it was and 
is now used for food. Will you please state in your 
paper what part of the lamprey is used for food and 
how itis dressed? A. The only part of the lamprey 
not used is the head. Lampreys are cooked in the same 
styles as the common eel, namely, fried, stewed, potted, Cornstalk splitting and breaking machine, J. 
de viled, and chowdered with potatoes and fat pork. A | PR wpe oy babe sone G. H. Colley 
arge part of the famous London eel pies are composed | ~¢¢on for transportation, preparing, W.H. Smith 247,126 
of the lamprey eel, and the substitute is considered by Coupling. See Car coupling. Thill coupling. 


Coke from ashes and cinders, apparatus for sepa- 

rating, O. A. Lodwick... ..........-csceeeeeeeeee 247,077 
Commode, D. C: Hartman. .............ssceseeeees 246,881 | 
Concentrator and amalgamator, W. L. [mlay..... 247.061 
Cooler. See Water cooler 
Cooler and filter. combined, L. Scharff............. 27,117 


judges as a great improvement over that of the common | Crane, hydraulic, J. Hartmann...............+0++++5 247,054 
ecl. Lamprey eels cannot be smoked, as they contain so | Cup. See Oil cup. Sponge cup. 
small a quantity of fatty material, but are excellent | Cut-off, E.G. West. ..... +) ‘quilihitibubbste 246,930 
when pickled in salt or vinegar. Cut-off valve gear, J. H. Biake. stdicdddtbbdoebidtes 7,006 
_ P Cutter. See Paper cutter. 
MINERALS, ETC.—Specimens have been re | cutter, swell body, C. R. Wilson ..........000-0000+ 247,139 


| Damper regulator, W. E. Kelly .... 
Damper, stove, E. W. Anthony 
Dental plugger, T. D. Shumway..... .. 
Direct acting engine, J. H. Nagan 
Dish washer. B. J. Howe (r) 
Distillation of ammonia, apparatus for the con- 


ceived from the following correspondents, and 
examined, with the results stated: 
D. G.—No. 1, The powder consists chiefly of oxide and 
sulphide of iron. The latter probably carries a little 
silver and gold—it would require an assay to determine | 





246,949 








this. No, 2. Quartzose rock containing basic sulphides tinuous, Griineberg & Gareis ......... .----++++ 
of copper and fron carbonate and silicate of copper and Door spring, D. G. Smith .....--..06- seeee ee weeeee 247,123 
lead sulphide, (galena), Would’probably assay high in | Door spring, F. W. Smith..........-+++eeeseeeeees . 46.982 
silver, No.3. Quartz with sulphides of iron, copper, | DTe?- bey Paint — _— 
and zine—probably carries both gold and silver. No. ot . p+ age ye ot mtecne 246,879 
‘ Silver-bearing quartz.—B. 8. M.—Bituminous coal. | yummy head, R. HL. Welr....- ---c-ccssssceenscss~ 206029 
A. A. W.—It is ammonium nitrate.—S. G. S.—Fine Electric light, &. B. Kaowles.........:.-s..- 246,956, 246,957 
White siliciouss and—used in the manufacture of glass | Electrical communication, system of, W..W. Jac- 
and pottery, soluble glass, cements, and enamels, and | — ques........-.-+--seseeseeneeenrscseneereees senenes 246,887 
for scouring purposes.—H. B. M.—A fragment of sand- Electrical purposes, manufacture of coils for, M. 
stone.—D. W.—Iron pyrites—iron sulphide,—J. B. 8.— M. & R. P. Manlly........--. 65 cece seca ebenwee 247,082 
—— micaceous quartz rock containing a little | —-, See Hydraulic elevator. Water ele- 
.ornblende,— posed vator. 
pathic a ae ae we ae o. Sowsa Elevator gate, automatic, T. Scholey......--------- 246,914 
lin 3 An argillaceous Elevator safety attachment, E B. Bishop......... 246,862 
ot ee ee make a good cement.—B.@. U.—1. Elevator safety device. J. H. MoCarren........ --- 246 969 
Re ‘d jasper. 2 and 8. Flint.—4. Lime carbonate. 5 and Engine. See Direct acting engine. 
; 2 ‘monite—oxide of iron. 6, Limestone. Epaulet and shoulder strap holder, J. Starkey.. a - 
— | Pan, B. W. Hoofle............:s--eeereesnsenecsees 
COMMUNICATIONS RECEIVED. | Fan operating apparatus, D. L. Richards. 
On the Electrical Theory of Comets, by C.8. B. Farm gate, M. D. Allen ......-..-- Sv deud \ Ce 246,291 





Fire extinguishers, generating gases in, ¢ M. | Regulator. See Damper regulator. 

i ncccocnsiantnteemebnsccsctatitiaads eed 246,804, 246,897 | regulator. 

Flask. See Drinking flash. Reversing mec i t tic, G. L. Shorey... 6.916 
Flood gate, W. W. Edwards. | ...........ceeeesees 217,080 | Rivet, E. Maynz. ......... MTOR 
Flower pots, machine for a holes in, G. C. | Roaster See Coffee roaster. 
| Walters ....... eeeesceeseesedes as eeeneess 27,187 | Rock drill, J. C. Githens ..............0.ese00eeee 246,947 
| Fork. See Carving fork. | Rock drill, hand, W. P. Stevenson........ . 267,988 
Furnace. See Boiler furnace. Muffie furnace. Rock drilling machine, M. C. Bullock 246,938 
Gauge. See Sewing machine steam gauge. Salt washing apparatus, J. M. Dunoan.......... 247.088 
Galvanic battery, T. J. Howell. ..........sseesseeees 246,958 | Sash cord fastener, Dunne & Rath ..............-+ 247 27 
Gas, apparatus for Ee ne Uluminating, P. W. | Sash fastener, ©. L. L. Emery. ....... ..0.esseeeees 246,878 

Mackenzie. ........ +++ - 246,962, 246,966 | Sash holder, G. H. Barb. ..........c0.ceseeeeeees 246 986 
Gas from petroleum, process of and apparatus | Baw set, BW. Semm...........6 2+ creesereceeeeseeerers 46,980 

for generating, A. 1. Ambler (r)....... .-. 9874 | Saw sharpening machine, cotton gin, J. D. Hall.. 247.049 
Gas, generator for generating {luminating. PW. | Sawing machine, hand, M. Kurtzeman............. 247,089 

| MaGhOREED .. .cceccesseresecccescccesosenseesasceece 246,964 | Scale, automatic grain and liquid weighing, U1. A. 

Gas, making i)luminating, P. W. Mackenzie....... 246,968 EE eounes citcdibes haddcieasseaberses . 247,000 
Gas, manufacturing illuminating, P.W. Mackenzie 246.965 | Scraper, G. D. Matcham (r)............ a 9.870 
| Gas, process of and apparatus for manufacturing | Serew blanks, machine for feeding, 8. L. Worsley 246,938 
| Water, J. D. Averell ......--ccseeeeecceseeseereees 246,988 | Seal lock, J. Chapman.......: las CathinS<cbines . 47,00 
|Gate. See Elevator gate. Farm gate. Flood | Seat. See Vehicle seat. 

gate. | Seeding machine, force feed, H. P. Tenant. . 246,921 
Gate, J... TAR. «cb ccqceess © Sencecccs 7,091 Separator. See Grain separator 
Generator. See Hot water generator. Steam Sewing machine, J. Hoofler.................+. . 246,889 

generator. Sewing machine, T. Lanston ............... Pr eur | 
Glass, forming screws in articles of, 8. Oakman... 247,100 | Sewing machine braid guide, J. W. Carter........ 246,941 
Glass press plunger, BE. H. Peck..... ... 246,972 Sewing machine presser foot and guide, EK. Pitman M6, 
Gold washing machine, M. Benner............. . 47,005 Sewing machine seam gauge, W. P. Brosins....... 247,008 
GebGer, send, UL. C. GRRGER....ccccccdscsccccscs ccccce 247,182 | Sewing machine trimming attachment, L. H. 

Grain gathering and binding implement, J. B. ER, IE Fae aE al : 246,850, 246.800 

Bani cctccteccodsctsese cveccescdbocesesocfoccce 246.890 | Shaft beartug anti- friction. J. Graves. . 47082 
Grain separator, J. L. & J. T. Metealf.............. 247,02 | Shelving and bracket support, D. Gerow........... 247 Ono 
Rae With. G. TRE ncicccceccseccvens cocncececces 246,978 | Shore protector and beach builder; H. F. Knapp.. 7,065 
Grinding mill, Z. C. Phillips » enpenseonatibness 246,906 | Show box cover, W. M. Ducker..................... MO8B 
Gymnastic theatrical performances, producing. D. Smal! arm, breech-loading. A. H. Hebbard 247 06 
| F. Turner......... 247,135. Soap, B. M. Wilkerson peceee 246,989 
Halter, C. H. Trott - 46.922 | Soda water, ete. apparatus for dispensing, J. 
Handle. See Auger handle. Matthews (r).... . 9.875 
Hanger for suspending beams, L. M. Ham ....... M7080 Bole edge tinisher, M. Dudley. peceeponte 246,944 
Harness catch and cockeye for whiffietrees, J. D. Sole, in, L. E. Williams......... . 46.951 

BED cvevavdccccceusteesedeces cssssevséce 247,089 Spark arrester, M. Zeck ‘ . MIM 
| Bats, etc., pouncing wheel for, Ww. H. Wilhelm... 247,140 Spinning frame top roll, A. F. Crichton - 46.570 
| Hay rack, W. W. Rollins........... . M692 | Sponge cup. G. W. Fisher 247,083 
Heating water by exhaust steam, J. “Muller.. 147,086 | Spray motor, R. H. Atwell................. . MMT 
Hedge training machine, B. J. Downing.. M724 | Spring. See Door spring. 

Hoisting machine, power driven, H. B Laralere 247,075 | Stamp mill, ore crushing, C. H. Baker . 46.95 
Holder. See Chalk holder. Pen holder. Sash Staple, P. W. Doherty ; 47,00 
holder. Paper machine cutter holder. | Steam generator, J. 8. Woolsey oe 3\ Sbeskoes U6.90 
Hoop. See Cheese hoop. | Steam railway brake, W. H. Ward........ . 469M 
Horse tail tie, C. D Jaques .......c.cc.cceceecscnenes 247.065 | Steel, manufacturing, P. Aube . 246.861 
Horseshoe, H. L. Watts... .........ccccccccceseeecees 246.928 | Steps, removable wooden tread tor stone, ‘EL. T 
Hot water generator, W. W. Goodwin........... . 7,040 | PUBES... csccccccccecccoscos se oseesese 247.106 
Hydraulic elevator and hoist, Tommasi & Heur- Stone, etc., apparatus for hatching ruling. and 

CORED occiess “ce ecee bp00s cedecdoccenssdsessseences 247.1388 drawing on, C. Huber...........-cccee  cecees 247 000 
Ice cutting machine, ©. A. Sager Stone drill or reamer, J. Greek. . 40M 
Interlocking switch and signal apparatus, M. N. Stove, E. D. Weston........ 247 138 

DOUG csccccccsccceccccccccece epcccece consocesce 243,004 | Stove, oil, M. C. APMOUr .......6666 cee cee ee eneden 246 8 
Kiln. See Brick kiln. Stovepipe brake, G Hipwell. ’ 246 WR 
Knob, door, B. D. Stevens... ........ os 247.190 | Stoves, parlor and other heating, E. W. Anthony. 246,995 
Lacing hooks, manufacture of, EB. Mayns sb edwioce 247,087 | Stump extractor, D. Cornelius......... . win 
Lamp, 8. Russell... ...... ...cccccose covers veces 247.114 Sugar cane, etc., obtaining pure juice from, W.A. 

Lamp chimneys, adjustable cap » for, A. Harecum.. 246,960 Martin.. ; 246,900 
Lamp, electric, Nichols & Latimer...............- 247,07 | Sugar skimmer and « coo ler. A. B. Lar ‘er. U7 G3 
Lamp, incandescent electric, H. 8. Maxim. 247,084 Surgical brace, (. F. Stillman.......... 246 84 
Lamps, circuit breaker for electric, C.G. Perkins. 447,103 Suspenders, E. A. Rate, éiccnetns ce 210000600 247,112 
Lamps, spring switch for electric, C. G. Perkins... 247,101 Switch. See Interlocking switch. 

Lard, manufacture of, J. F. Williams ......... ..-- 247,141 | Syringe bulb and valve, J. T. Woods...... 247,142 
Lathe, metal turning, T. G. Morse. ......-...-+0+++> 246.98 Tack strips, machine for making, Woodward & 

Lead and crayon holder, C. W. Livermore..... 246,961 i  Kadsdecesst: contsecsece oe 247,143 
Leather, seam and welt for uniting pieces of, C. Teeth, apparatus for manufacturing metallic pal- 

BP. GGT 5 «0s 0 0bb 60 0000 0860 cssscegoecseces 246,948 ates for artificial, R. Telechow....... cesses 246,986 
Leather white xing machine, Clement & Bnos.... 47,0 | Telegraph cable, P. B. Delany..............-+. 247,146 
Light. See Electric light. Telegraph, car, W. W. Smith... ....... «..csceseeees 247,127 
Lock. See Seal lock. Thill coupling, W. C. Sbipherd........ . 246,015 
Locomotive, C. Raud.........---cccesccre cneneecenes 247,108 | Tie. See Horse tail tie. Railway tie. 

Lubricating compound, W. A. Strother............ 246.985 Tires from wheels, apparatas for pulling, D. F. 
Lunch box, satchel, G. C. Dressel........-...«+.++« 247,025 Spangler . at reese Seu ove M6919 
Mail box, B. R. Meeker... 2... .-scceeewerccerencee 246,90) +Tobacoo, treating, C. 8. Philips... onedes 246,475 
Manometer, L. Perrier. ee eeceasenbecese 246,905 Torpedoes,’exploding and tamping weight for, 
Metal high in phosphorus and carbon and low in J. EB. Gallagher .. .......6.4+. seee 247 (86 
silicon, producing a, J. Reese .. . 46,908 Toy pistol, G. W. Eddy anodditinmuiidenal . Mie 
Meter connection, A. Mackey (1)... ....-.-sceeeeeees 9,869 Toys and other movable figures. joint for. A. E. 
Middlings purifier, W.Cry@..... ...  csceeeeeree 247.018 Cooke . esocbdseentdeoesess owe 246,867 
Mill. See Feed mill. Stamp mill. " Grinding mill. Train brake for railway cars, W. H Ww ard. er 246,027 

Windmill. Turbine wheel, J. L. Rodgers . . 45,118 
Motor. See Spray motor. Type writer, G. Tlerrington ........ «..cscseseee 247,068 
Motor, W. F. Milis.. . 246,902 Type writer, J. F. Lindgren.............. . 246,960 
Motor for operating churns < or washing machines. Valve, balanced, W. R. Gluyas................ M6878 

D. 1. Kaha... .......cccccccccses sssecescvoeseces 247,068 | Valve, steam engine relief, J. Aitchison........... 246,958 
Mowing machine, C. T. Corming......... --+++++0+++ 246,869 | Vapor burner, R. Seeger .... —_ Ui,121 
Muffie furnace, M. J. Butzel............0.eeeeeeeeeee 246,939 | Vehicle dash boards, rail for, W. U1. Phelps ..... 246.974 
Musica! instrument, mechanical, M.J.Matthews(r) 9.876 Vehicle running gear, J. Schmidiapp 67,119 
Musical instrument, mechanical, E.P.Needhamir) 9,877 | Vehicle seat, T. Kreseen........... « 245 067 
Nut cleaning, polishing, and assorting machine, Velocipede, G. LOWER . .. 6.66.6 cece crc ccneeeeneee 247 8 

BR. GC, ReGsBGP .. doccccvccccecocesevecesseseccccscs 247,066 Ventilating apparatus for white lead stacks, J. B. 

Nut lock, A. F. Martel. 246 893 Pollock eoece 247,105 
Nut lock, T. T. Overshiner . 47,101 | Ventilating package, F. a. - Jobneon . saben 246,065 
Octave coupler, G. W. Ingalls........0..+++seeceeeee 246.536 | Violin, M. B. Rowers. ........66 cccccccsccveceteneenee 246,911 
Oil cup. G. C. Herricd........5 .-ccceecceecerercerenes 247,057 | Vise, toe calk, D. F. Spangler ........ .cs-ececeeeeee 246,918 
Organ bellows, feeder for, K. Nicholls.... ......- 246,971 | Voltaic battery, J.C. Chambers 246,942 
Organ, reed, EB. I’. Carpenter. .........-.---es-see+ . 246.364 | Waste pipe cover for sinks. J. Persson............ 246,973 
Organs, valve tremolo for reed, L. B. Norton..... 247.099 Water cooler and refrigerator, combined, G. W. 
Oscillating chair, folding, J.T. Mitche!! . 40,970 Deitzler : sbeo Ot 247,020 
Paint drier, A. H. Everett... ........-05-ccecceeeeees 247.081 | Water elevator, J. C. Ric hardson. errr M7111 
Paper clippings, waste, etc., repulping, C. Coon... 47,016 Wheel. See Buffing and polishing wheel, Car 

Paper cutter, rotary, W. D. Turner... . om 246.9228 wheel. 

Paper cutting machine cutter holder, J. C. Mar- Whip socket. A. Searls (r).. .... 9,072 

GR aioe 6000000 ser te ovcccccsseentecosconsdses . 46.88 Winding machine, silk, H. i. Bartlett. . 46.988 
Paper pulp from wood, making, R. B. Lane . 7,072 | Windmill, L. A. Purper........ .....+e«+s . 6,977, 247,107 
Pen holder, P. Schrag. . . 247,120 | Wood, composition for filling the pores of, Cc. H. 
Photo-reliefs, manufacturing, Ww. . ““Guillebaud . 247,047 Kubn. ; bi ewspecovcncnneneeasue 246,889 
Piano, bell, C. G. Buttkerelt.... ....  . «-+-+eees 247,008 Wrench. See Pipe wrench. 

Pin. See Breastpin. DESIGNS 
| Pipe wrench, J. F. Phillips. ....... --peec+) --seeeee 246.976 Sait Ci, WE Rao sors +-rorsssurndd tn geandtores 12,466 
Planter, hand cane, corn, and bean, F. A. Nolan... 47,088 | o4 -yo¢, 1. Chhristie......0....sseeeeocseeveeeenees 12.455 
Plow, A. Richard..... ....-.. 0000. ccceeeneceeeererees 247,110 Carpet, W. 3. GOGedy.., .0:.000.- secsssessess 12,08 
Plow pulverizing attachment, T. B. Maddux...... TID | Carpet, A. L. Halliday...........00008 -. seeeeee 12.457 
Plowshares, device for sharpening, D.F. Spangler 246.7 | oaryot, 1. Horan fy. ..12,458 to 12,462, 12,474 
Poke, animal, C. BR. Wills. .... 2... 006 cerceeeeeeeeeee Carpet, W. Ls SA00B8..00..0+ veesees _ 12.463 to 12,465 
Polishing composition, A. Levett........-++s0e++++ 246.958 Carpet, D. MoNair ..........0+-.ss000e00 . 409 
. RT 




















































































































Warman gate, W. B. MSP... ccccccescsccdescocs as Mi, ons | Quarrying slate and other rock, machine for, A. 

Farm gate, Miller & Bell............. pabvavent 247,064 R. Reese > oeeeee sare . 260,109 

Feed mill, Field & Magee. .................-.0+0+ ... MOST Rack. Bee Hay rack. 

Feed water purifier, B. Roat........ .-. 46.90 | Railway tie, G. A. Jones. oe eee RAG RBS 
| Fence, barbed, M. 8. Chapman . 246.866 | Ratchet bar and bracket shelving. ¢. Raeston. . 8% 

File, newspaper, H. F. Childers.. . 47.018 | Reamer, J. BH. Huber........ cennes 246,885 

Firearm, revolving, H. M. Cgidwell .. 246,80 Reaping machine, G. Beatty .... cece . 7.001 

Fire escape, A. T. Cwerdinski . eveseces .. M6871 Refrigerating apparatus, G. W. Deitzier.. 247,082 

Fire extinguisher, C. M. Martin..... 246,895 246,896, 246,899 | Refrigerating device, W. Flagg ..........--. 246 O46 


Kefrigeratic process and er H. Scudder M6,970 
246.598 Refrigerator, J. Angus ‘N69 


Fire extinguishers, friable vessel for containing 
chemicals in, ©. M. Martin . _ 


" Pressure 

















Powder distributer, J. 8. Smith 247,124 Lacing hook head, E. Sy owl 
Press. See Baling press. Oil cloth, C. T. & V. BE. Meyer.. 
Pressure plate for apple grinders, R. E. Boschert. 247.007 Organ case, E. P. Canpenter 
Pressure regulator, steam, B. Holly 246,952 | stove, cooking, E. W. Anthony 


1, 40 to 12,478 





Printing machine, J. H. Holmes...........-- 247,069, 246,884 ‘Type, font of printing, J. M. Conner............... _ 12.46 
Protector. See Shore protector. 
Pruning implement, N. D. Stanley..........-+-++++- 247,128 | TRADE MARKS. i 
Pump, R. Beam (1). ....0:0005 canceeeece coeeeeeeeers 9.906 | Axes, hatchets. adzes, and analogous tools with 
Pump, double acting, R. Bean (r).......-..---e++r++ 9,873 cutting edges, G. T. Lame,.... 0.60.6. ccceceeeenes 8087 
Pump, hand, A. Hamilton ........-... ----sseeseeeee 246 880 | | Beverages. certain aerated, Zoedone oa. 8.042 

. 46 B01 | Biscuits or wafers, Holmes & Coutts.......... 8,636 







Pyroxyline, treatment of, c. 8. Lockwood. 
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—An attempt has been made to put so-called ‘* Electro Magne 


AUTI ON g SBtokre'* the Seen Sart ee 
R. SCOTT’S ‘ELECTRIC HAIR BRUSH. 


A MARVELLOUS SUCCESS!! 


NOW RECOMMENDED BY OUR BEST PHYSICIANS.) 


Which has won its way to Royal favor in England, been cordially indorsed by the Princeand Prin- 
cess of Wales, and written upon by the Rt. Hon. W. E. Gladstone, is now brought to the notice 
e remedy las — ah Fe ene aeet, never harm, and is 
iting many years, used y in pi of the ordinary Hair 
a of substantes PRODUC 
UCING A 
MAGNETIC CURRENT WHICH ACTS IMMEDIATELY UPON THE 
HAIR GLANDS AND FOLLICLES. This power can always be tested by 
a silver compass which accompanies each Brush. 


ev. Dr. 


ridgemaa.} X 
BRookLyYn, 


*G-nte—T hove 
never before givena 
= ial, but am will- 

0 encourate the 
ofan hy ime remedy. Ten 
80 pleased with y fr 
Brush that I dee: Sars 


chased one for my wife, = has been 
headache, and she finds it a prompt a 
infalitove re remedy. A. C. Bridgeman, 


Scientific American. 





We Rangers aaeee. — 
not wire, but a pure bristle 


r,) of the American public. 
O° 9 Brush. The 
combination of su 


Cure Nervous Headache in 5 
Cure Bilious Headache in 


Cure Neuralgia in 5 Minutes 
Prevent Falling Hair and Baldness?! 
Cure Dandruff and Diseases of the Seal 1 
Promptly Arrests Premature Grayness!! 
akes the Hair grow Long and Glossy 
Immediately Soothes the Weary Brats 


tic” Brushes upon the market, but the Post- 
careful that * Dr. 


authorities at ashingten 


3” name is on the box 


odorless com 
PERM 


ebony; & 


position resembling 
MANENT ELECTR 


IT IS WARRANTED TO 
inutes! 
Minutes 














Money returned if not as represented 











YM ee 





“I would Not take ty 000 for my Brush 


if I could not replace it. Its effect is marvellous.” 


PLINY F. SMITH, 218 Fulton Street, N. Y. 


Mr. Smith is a gentieman well known in this City as a1 a Law Publisher, and also as a Director in several 


f Public Institutions of New York. 
Dr. Gm. 


have been benefited by the useot your Flectrie Brush. 
—_ form, but Ig I obtained for her one of your Brushes, she has experienced outing peer, 
EN 


Over 7,000 similar Testimonials can be seen at our o; 


A BEAUTIFUL BRUSH, rdeVilks. 


We will send it on trial, postpaid, on receipt of ~~ ane which will be 


sincere t 





ASK FOR 
DR. SCOTT'S 


Bunvuss. 
TAKE NO OTHER. 
See that name is on the bor. 


Mention this Paper. 











oom - COD ats -_ xpen with privi! if ing and examining. oF Bat e press- 

y express. at your e se, ege of OF ng e autat in: x 

age adds considerably to your cost. Or requ voarest Druggist or Fancy Store to ob- 

tain one for you, and be sure Dr. Scott's name is on the 
MONEY RETURNED IF 


agen as you receive the Brush, if not well satisfied with your bargain, write ns. and we will return 
repeionecs of this Publication know Dr. Scott to be Teapertable and Pastworthy © a Brush has been placed in the hands of Mayor 


Office “ Domestic” Sewing Machine Co., New York. 


Head O71" 
A. Scvrr—D-ar Str: Permit me to add the testimony of my wife to that of the many others 


who 
She has for years heen a su from Nenraigiain an 


° 


returned if not as represent 
guarantee safe delivery into your hands; or 


est your nea’ 


hae and Postmaster James of New York, as a guarantee of good faith. 
Remittances should be mate payable to GEO. A. SCOTT. S42 Broadway. New York. They can be made in Checks, Drafts, Post Office 
LIBERA 


Orders, Currency, or 


L DISCOUNT TO THE TRADE. 
Send for a Circular of our Dr. Scott's Blectric Fiesh Brush, 


Agents Wanted in every Tewn. 





Please accept 


NOT AS REPRESENTED. 


the monev. 


All dealers are authorized to refund the 
price if not as represented, 





it rarely fails to produce 
& rapid growth of hair 
on bald heads, where the 
glands and follicies are 
not totally destroyed. 
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A Avertisements. 


Inside Page, each insertion - « - 75 cents a Bee. 
k Page, ench insertion - - - $1.00 a line, ; 
(About eight words to a line.) 
Engravings may head advertisements at the same 
per line, by measurement, as the letter press. “dow 
must be received ut publication afice as early 
pomae to appear in next iseu 
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|\GAS AND ELECTRICITY AS HEATING 

. By Dr. C. W. Siemens, F.R.8.—An interesting 

he production of heat-energy, wherein the 

eminent omer endeavors to prove that for uli the or- 

dinary purposes heating and melting, gaseous fuel 

should AR LA. that for the attainment of 
of bh 


the electric arc possesses 
es which are unrivaled b any other known 
s heat not only being available within a focus 


source, 
. but also being capable 


bo ene contracted s 
roducing such larger effects as will render it useful 

f é arts for fusing iridium. platinum, iron, etc., or for 
qancting reactions and decompositions that require in- 
tense heat, coupled with freedom from those disturb- 
ing influences that are inherent to furnaces in which 
carbonaceous fuel is ay Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, Nos. 276 and 278, Price 10 
— ene, To be had at this. Office and from all news- 


MINERAL WOOL. 


This Fireproof and indestructible material success- 








Proprietors: The Pall Mall Electric Associa- 
tion of London. 
New York Branch: 842 Broadway. 


Saratoga. 
a | oovtulty testify te the meriteot 
Dr. Scott’s Electric Hair 


C. well eo the price, 


rative powers.” 


will send it 


What can be fairer? 


Na 


| fully prevents loss ot heat by radiation, wp o) frost from 


| water pipes, deadens sound, checks spread of fire in walls, 
| Sartitions floors of dwellings. 25 cts. per cubic Spat, 
8. MINERAL WOOL CO., 16 Cortlundt 8t.. 








And STEREOPTICONS, all ces. VIEWS illus- 
trating every subject for PUBL rs “EXHIBITIONS. 
ete. if 4 lable business for a man with small capi- 
fal. MAG sIC LA NTEK Ns for home amuse- 


ent. illustrated catalogu 
McA LLIn INTER, Mie. Optician, wih. lessan st.,N.¥. 


SIMPLE SINGLE- ACTING STEAM EN- 
ne. By G. M. Hopkins.—Description, with six illustra- 
ions, ghowin detenis of construction of a simple steam 
engine, the different 4 of which may be turned ona 
ve ordinary foot-lathe the amateur mechanic. The 
engine is single-acti about 1-20 H. P., and is very 
ive, being of su ictent size to run. with suitable 
steam supply, a foot-lathe, scro!l-saw, or two or three 
sewing meakines. The cost of materials for ita manu- 
facture should not exceed five dollars. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 27%. Price 
» epats. To be had at this office and from all news- 
dealers. 


EARLY PRACTICE OF MEDICINE BY 
Women.—By Prof. H. C. Boiton. A history of the 
entrance of women into the medical profession, prior to 
the establishment of medical schools for the female 
sex. Female gynecol among the Eayestens. ve 
male sorceresses and f the k during t 
middle ages, and amon, the Celts. The ‘first educatcd 
female ti 5 physi the 
Romans. Female practitioners of modern mes. 
Contained in SCTENTIFIC AMERICAN SUPPLEMENT, No. 
3. Price 10 cents. To be had at and from 




















ATMOSPHERIC ELECTRICITY. — BY 
David Brooks.—A remarkaby interesting paper, in which 
are brought together and exp ained the most prominent 
phenomena connected with the electricity of ~ 


atmosphere. How oe ade | is generated. The two 
theories heid by scientists vidence that electricity is 
prodaced at. the poles. The aurora borealis. The part 

pliyed ty thunderstorms. The part played by moun- 
tains. The curious phen mena of a thunderstorm. 
Wuaterspeats and whirlwinds. Lightning rods, and how 
they sheuld be eonstructed. Oil tanks, how exploded 
by lightning: how they should be protected. Sheet 
lightning. feat lightning. Contained in SCIENTIFIC 


AMEKIC\N SUPPLEMENT. No. 252. Price 10 cents. To 
be had at this office and from all newsdealers. 


EW ROPEAN SYSTEM OF INSTRUCTION. IN ENGI- 
NEERING. #80 perannam, For ew pamphlet, 
address PROF, WATSON, 107 Marlborough St., Boston. 


WANTED.—A S=2COND-HAND LOCO. 
motive Saddleback, weighing from seven to nine t@ns, 


Sit. gauge. Address 
C. H. SOUTHER, Box 3144, Boston, & Maas. 


ELEVATOR. OR STEAM JET P PUMP. 


Has no valves or moving parts. 
With 6 lb. steam pressure will 
ote hot or ~~ 3 a 

erce water t pone pes 
and hose for fire purposes. “haa 





WATER 


| and making Nipples, from 44 to 2inches. wy 


To MANUFACTURERS 
AND INVENTORS. 


ae opportunity for the exhibition of new manu- 
machi nes, and inventions in New York City. 


THE NEW MACHINERY HALL, 
Added to the Exhibition Department of the 
INVENTORN INSTITUTE, 
Cooper Union Building, New York City, 


Will be ready for the reception of goods on the 15th of 
October, and will be opened daily from 9 A.M. to 9 P.M., 
FREE TO THE PUBLIC, 
| Asa Permanent Exposition of Industrial Pro- 

| 2ress. Exhibitors will be charged a moderate rental 
| for space. The expense will be small, the ad- 
rent. or space or information, address 


vantqges 
NVENTORS’ INSTITUTE, New York Crry. 





GREAT LABOR SAVING TOOL, 





Chase’s Improved Pipe Cutting and Thread Machine 
is the very best made for cutting off and vnc be Steam 
and Gas Pipes, Boiler Tubes. und Iron, Bolts, Nuts, 


No bevel inside or gutside. No other has 
off. A boy. with this enchine, can do more work than 


two men with old s 
CHASE MAC! INE “CO., 120 Front 8t., New York. 








est and Best Ei, 
pump. price $7.0), will inna a * 
stream of wate A ft.; 2% 1 
pump, price $14, at 50 Ib. pressure, 
2 ft.perhour. Ali umps guaranteed. 
of Eng’rn’ and Machinista’ specialties, 


VAN DU ZEN & TIFT, Cincinnati, 0. 


OUR DOMESTIC POISONS. BY HENRY 


Cord, M. Inst. C..—A paper read before the London 
poe eh. oft Arta, designed to draw attention to certain 





ates 4,000 
md for« 


materials which are heediessly introduced | 


i 
[pto-orin or yaa may ace egy bmn used for some special purpose in our 


je the great poison. Its pres- 

ts in wall 8 cotton iste’ water colors, 
ordi: paint, tin plate work, artificial flowers. lamp | 
sh caper ‘collars and faney papers, confec- 
thmery, ete. of chronic poisoni by 
rom 


poleonia, from the emanations 
arsenk- 


| opm Benny Noo 218 a apd p20. "ries 10. conte cach. 
» be bad at this end from el) newsdealers. 





ar 
U 


r 
UL 


THE BEST BAND SAW BLA 


THE VISCOSITY OF GASES AT HIGH 








Exhaustions. By William Crookes, F.R.S.—Abstract of 
& paper read asters the Royal Society, wherein the 
au‘bor describes e ra ies of experiments 
undertaken by him ta to ee the peel of viscosity, 
or interna! friction, p« by various gases in hig 
vacua. The Talgutin tenleea vag Fed The viseos- 
ity of air ; of oxygen: of nitrogen; of carbonic anhy- 
ride: of curbonic oxide: and of ydrogen. The m 
of hydrogen. fil of reper on | he — 
cosity of air. Discussion of results. The 
state of matter. Contained in SCIENTIFIC MENT 
W cents. To be 


| CAN SUPPLEMENT, N (4 4 Aa 
| had attthis office and fro 





and from al 


Ki PPLEMENT, No 
| this office and at news stands thro 
| These railways have been worked in 


}. Ba with 
mn of street cars. 


| THE CABLE STREET RAILWAYS OF 
| San Prqpeece. with fifteen engravi 


| die, M.E. 
ES of San Francisco, with e 


ngs. A. 8. Halli- 

A fu'l description of the —- street rail- 
engravings of the cars, 

grapp' ling ive mech an | other machinery ; one enoeet 

tion rot all 

f operations, etc., is ven in areas AMERICA® 
ce For sale at 
ghout the country. 
Francisco since 
horses for the pro- 





oe 





having d 








There has never been « better time to sell go nven' Q 
Secure capital for the purpose of developing them. Money fe un- 
ew and capitalists are actively seeking good investmenta, 
We undertake the sale of patents, entire or in part, secure partne 
and form joint stock es, Highest references given, Cir- 

are free. 
= E. L. RICHARDS & CO., 
7833 Broadway, New Yor k. 








| history and progres. of marine engineering. 
| the most approved ty types ot engines and 


) pipe splitting. | perfo 





THE VALUE OF A VACUUM.—AN 
article of interest tothe engineer, wherein the author 
very ably discusses the maximum value of condensers, | 

ints out that there are circumstances under which it 

more economica! to exhaust steam directly into the 
air than to condense it, and proves that the use of cone 
densers, under such conditions, hence wurks more injury 
than benefit. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 276. Price 0 cents. To be had at this 
Office and from al! newsdealers. 


CRIMSHAW ON SAWS. 
History, Development. and Action; Classification and 
pomeatizen ; Manufacture, Care, and U se, of Saws of all 
kinds. Quarto Cloth. With 234 iiiustrations. Price $2.50. 

E. CLAXTON & CO., 90 Market St.. Philadelphia, Pa. 


THE PROGRESS AND DEVELOPMENT 
of the Marine Engine. By F.C. Marshall, M.E.—A paper 
lately read before the Society of Mechani neers, 
London. Decidedly the most useful, reliable, and valu- 
able recent contribution upon the subject, showing the 








ode of manufacture, 
—y of fuel, 
ms for im- 


employed, 
‘ormances and ~~ the consum 
results of the screw propeller, 
. Contained_in SCIENTIFIC AMENICAN suP- 
PLEMENT, No. % ce 0 cents. For sale at this 
Office and at all news Offices throughout the country. 
Agents and Buyers Wanted 
for fine Gold and Silver Waltham 













IRIDIUM: 
THE HARDEST METAL KNOWN. 
soe m thee mies aimont ont fa vive, Mans age Fe under 


THE AMERICAN IRIDIUM CO., 
E. Corner Peari and Plum Sts, Cincinnati, Obie. 








AD engine that works without 


Boiler. Always ready to be started 
and to give at once “ful power. 
SAFETY. ECON Y, 


CONVENIENCE. 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
Almost no attendance. 


THE NEW OTTO SILENT GAS ENGINE. 


Useful for all work of smal! station 
Built in sizes of ‘2, 4: and - . H. |’. by 
SCHUMM & ¢ 3045 Chestnut Street, 

A. Cc. Ma #4, 2 ‘Dey St., New York, Agent. 


RONCALLI’S MELOGRAPH.—DESCRIP- 
tion and illustration of an apparatus for recording 
musical notes when playing. Contained in SCIENTIFIC 
AMERJCAN SUPPLEMENT, No. 274. Price W cents. 
To be had at this office and from ali newsdealers. 


THE DEBAY PROPELLER — DESCRIP’ 
tion of one of the most efficient liers that has thus 
far been constructed, with detai ~ of experimental! trials 
to test its practical working. Mllustrated with thirteen 
figures, showing stern of the steamship Cora Maria 
with the DeBay propeller; sectional elevation of the 
repeller gearing ; details ‘of the screw-blade connec- 
ions, and the propeller as fitted to the ship. Contained 
} in SCIENTIFIC AMERICAN SUPPLEMENT, No. 250, 
ce 10 cents. To be had at this office and all 
new! ers. 
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PATENTS. 


MESSRS. MUNN & CO., in connection with the pub- 
lication of the ScrenTiFic AMERICAN, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-five 
years’ experience, and now have wnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. Ail business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pre 
cure them; directions concerning Labels. Copyrights. 
Designs, Patents, Appeals, Reissues, Infringements, As 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send. free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the wor!d. 

MUNN & CO., Solicitors of Patents, 
37 Park Row, New York. 

BRANCH OFTICE.—Corner of F and 7th Streets, 

Washington, D. C. 
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~ VALUABLE BOOKS NEW YORK BELTING AND PACKING COMP’Y. HEALTH IS PRICELESS! 


yt, Metal Mining, nd Metal Wort SOLID VULOANI©m |The Constant Current Cure 


Ain eaition. E M E R Y Ww HE EL S. Restores and Preserves Health. 


12mo, 
The F Practical Wor, sahop Companion. For Tin, etal en 
Biinn-< Irom, and Copper Plate Workers. 100 illust 7 x rie ry Pate heen ss afrier- Our name is stamped in full upon all our 


#2 
tions. im Bractical Metal Worker's Assistant. Com- parka NEW YORK BELTING AND PACKING CO.. | 
i 

















pauerman. 
Justratec 





Byrne wv rking all Metals and Alloys, the Emery Wheel. JOHN H. CHEEV wy 

Prine ne Sof Russian Sheet, Iron, Malieable tron arama sss Seas NEW YORK. 
Castings and Rest hinstrations. Svc... #10),  MeKEAN, NEWHALL & BORIE 
ok aiince—o \vtz.—A Practical Manual’ of ‘Chemical “~ 1E, 


land Aaeeging Se Bue en Wrowghe ion, | Plladelphia (Lovering) Sagar Refinery 


of Iron from a rican edition, with ‘Notes and 





BOOKWALTER ENGINE. 
Compact. Substantial. Econom- 
ical, and easily managed; guar- 
anteed to work well and give 








and Steel. Am AB | 225 CHURCH 8T., PHILADELPHIA —_— — 
1 By A. A. Fesquet. I2mo, . #2 7 , full power claimed. Engine and ~ 
pendix on irs ioe on Metaliiferous inerais and Min- | desire to e ea Superintending Chemist, of the best Boiler comple ste, inc study Gov- | ELECTRODES 


Davies 


ee by 148 engravi of Geological Forma ability, to whom a liberal engagement would be offered. 
Mining Operations and hinery. %.00 | ——— = 
tions. M jeal Gold Worker. Comprising’ the Art | CALIPERS AND DIVIDERS. 
Gee. Hoying. Melting. Reducing, Colori liecting | Patented April 2%, 1881. This valuable patent is offered 
EEK, New Bremen, Ohio. 


of Allo f@ning, Mant ipulation. Recovery of Waste ‘5 »forsale. A dress E. SOETS 


aoe. P hee ete., at the low 
») ~e « 

i HORSK POWER #240 00 The remarkable cures effected by the use of 
a teens Sour Constant Current Electric Gen- 


Pu at is cnmeit Springtiela O- erator have evoked inquiries from all parts 















loys, solders, € Hand Book. ‘Containing in. 

oe —The Silversmith’ s ntaining in- . > " : 
arrruc thons for {he Alloying ond Working of Silver, ete. 0 YOUR OWN PRINTING JAMES L aera eeaae of the world, and it being utterly impossible 
oluniers Metalite ‘alloys. Their ‘Preparation, Compo- ry rer 8.00 ayes of ~— $3 to , or 110 Liberty St., New York | to rep ily to this host of letters separately, we 
err d Uses. Over 2,000 ype. yatslogye and ea “a4 

sition, an 3.00 ist free. | take this method of answering the principal 


2m0 reduced price 

a i “Ph Trans- FOR 
Grune r vitn'an of Buses Purpace L. enomens. oe H. HOOVER, Phila., Pa om | 7 A F questions: 

trated ———_————. , 
Kirk. T me Founding of Metals. Ulustrated. 34 omen. H AND BOOK FOR STE A “ ENGL NEERS. Dr. k’ . Artificial Ear Drums Gees A Png Fag wre paral tym } Srarmiah . 


Ans.—It is a very compact and efficient S constant cur- 

















Kittre “dz WwW caer, ee ek Mr" Co,, ten Sterice only Oy ae a =m. PERFECTLY RESTORE THE HEARING rent battery. which generates an electric current that, 
> ‘tirections for.estimates, $5. J. - KERRIC K Ke CO., Publishers, Indianapolis, Ind. and perform the work of the Nataral Drum. without being felt, wil! pass entirely through the body 
and di eT Treatise on Steel. pth ~¥ tts ‘Theory Always in position, bat invisible to ohn as shown by actual tests with the galvanometer. 

Lancallare Properties, J Practical Working, and Use. || KANSAS. CITY. All Conversation and even whispers heard dis- wen, 2.—Is it troublesome to use? 

From the reno by A. A. Fesquet. 12mo, $3.00 PATENT AGENCY, tinctly. We refer to those using see. Send for ne.—No acids or liquids are employed, and there is 

Larkin.—The Practical Brass Iron Founder’s guide. | descriptive circular with testimonials. Address, ro trouble connected with its use, 

“A Tres atise en Brass Foundin f, Moulding, the Metals | H. WERNER 4" don hist Main $e, y ed City, Mo. H. P. K. PECK & 00., 868 Broadway, New York. y (oe ye ga oe a ee ae a 

n« joys. vised ae | ———_ s.— case H nern 
Michell “Mine , Ry = ——— Treatise on | a — = - trodes and excitant 2x 2‘¢ inches and neh gg ar 
v- = : ater; 14 y 
Directing Bleeme SS 7 ene SUPERIOR SUBSTITUTE FOR WOOD ENGRAVING Gootins Sloperaden 3 sngben ip Gesstiers 13s yards 


Ques. 4.—Do phyricians recommend the use of your con- 


* D.! 
‘ie at ual of Blectro-Metallurgy. Illustrated. 
Napie ‘ hin $2.00 stant current elecirtc generator! ; 
Overman.—The Moulder and Founder's Pocket Guide. Aus.—They use it and recommend it highly. Every 
a one that owns one prizes it and recommends it. 


dition, to which b is added 6 Bup lement on Statu- 
ny and. OPhaM Ques. 5.—How does it cure? 





ary and Ornamental Moulding, Ordnance, Malleable MOSS S NEW Pitocpss 
Iron Castings, ete. By A, A. Fesquet. 4 illustrations. 630 PEARL STRELT. CoO} ] I Ww. NEW YO I ] Ans.—It cures by the gentle stimulation of the affected 
12mo. 4 $2.00 : , : ‘ a aXe part, and by setting nature's repairing agencies actively 
Overman. The iianufacture 0 of Steel. ev new edition. ' : Ay if ’ i Ne at work, tones up and invigorates the pafts, effecting @ 
Edited by A. 0. ey ft Tron and Steel, Theoretical ‘ i 5 ; orgedy ym Is it advant én health ? 
abo he Metallurgy of tro ues. 6.—Is tt advantageous in hea 
Osnet Practic ral in all uy of from With éspecial refer- THE LARCEST ESTABLISHMENT OF THE KIND IN THE WORLD. ne.—An electric sponge bath tones and invigorates 


—- "3 system. It preserves health and restores heath. 
nes, 7.—How long will the generator last? 


t t 4 by numerous plates and wood engrav 
- : $17.50 PROFESSOR HUXLEY’ 8 RECENT IN- | § ne.—The enevetes to thoroughly wall made, and will 
Pe rkins and Stowe.—A New Guide to the Sheet en and | teresting address before the International Medical Con- oO n oe oO oO Ss. re Cp ene fete 
Boiler Plate sever. Containing a series of tables 38, ~~ y c- the Connection of the Biological 8 | Ques. S.— To what diseases is this treatment best adapted 9 
tiences with Medicine, is published in SCIENTIFIC Engine Lathes, Planers, Drills, &c. ine we pelioves ond expen aches ond eotee of every 





ence to American Materials and Processes. I!lus- 








howing wel 
Roseleur. “ieefrenoplastio Manipulations, A’ Practical AmERicaN SU PPLEMENT, No. 300. Vice 10 cents. To 








Guide for the Gold and Silver Electroplater. 127 en- | be had at this office and from all newsdealers. tism, sciatica. etc.; counteracts malaria; cures debility 

Ct Mette the Weight ¢ Rovind, Square and Fiat | . POND, Worcester, Mass. |sts'ailtorms of weakness, nervous dieozders: parm yng 

Tab! es | ow ng | asthma, incipient consumption, etc. can be worn 

Bar Iron, Steel, ete | The New Measuring Instrument. i continuously to guard against disease and to relieve and 
cure both ¢ -bronfo and acute troubles. 


Urbin Brall. “A Practical Guide for Puddling | Tron and 
Steel. 8v 
Ws —< The Sheet Metal Worker’s instructor. " For Zine, 
sheet Iron, Copper, oe = Plate W wae and Boiler 
Makers. &vo, $3.00 
# The above, or euy of our Books, cont by mail, at 
the pomeanee prices, free of postage, to any part of 
the work 
tz” Our various Catalogues, covering every branch of , 
Art and Industry, sent free to any one who will furnish | JACKSON & TYLER, 
his address. 


Baltimore, Md. 
HENRY CAREY BAIRD & CO.. 


Industrial Publishers, Booksellers, and importers, 
eae eee a iS Mi A C H § N E R' Y 


<1) R LJ A q of every descripti Sts., 
G\r7 [LL ji E E : New York, Tae Sponge Pusce MacuINERY Aah AGENCY. 


By simply passing it over a sur- 
face the exact distance in feet, 
inches and fractions is 
on the dial. Supersedes Rule and 
Tape. Measures Routes on Maps. 
Large ones in Brass cases, 100 ft. 
Miniature wheel measures. nickel, 
10 ft. for watch pendants. | 


WILLIAMSPORT | Testimonials sro m prominent persons in all parts of 

Feng ros Panel Pian- | the United States. 

. » For ag wee } 

“| 

and Furniture’ Man: The Constant Current Electric Generator, 

ufactories. For plan- | with full instructions for use, is sent by mail, on receipt 

|, eg I of the price, $3.00, or by express, C. 0. D., with. colleo- 

he -- it tion charges added, with the privilege of examination, 

fon ae me WS We re (parentes sa/e delivery of the Generator by mail, 
emittances should be by Postal Money 


equal. 
pie use, the a order. Draft, or Registered Letter. 


solid forged steel | GONSTANT CURRENT CURE CO., 
head. Two Pressure | ‘Incorporated under the laws of the State of New York,) 
207 Main St., Buffalo, N. Y. 











bars. Has 
feed. Will plane from 
1-16 to 6 inch thick. 











NO FAI oF MTEE? car BATTERIES. WIRES, MAGN RUMENTS, —_ class planer in the 
V ' . PRL EGRA PH AND ELECTRIC LIES. CATA- market. Send for illustrated catalogue and price list to 
' LOGUE FrReEk. C. E. JONES & BRO, wi INCINNATL © ROWLEY & HERMANCE, Williamsport, Pa. 





HEALD &MORRIS} c 





Patented November 18, 1879. cumienmmets 
For Macadam Road making, Ballasting of Railrends. Crushing O tI F . | py KORR’ 7 , 
3 diy ey Ade our older s* den of Blake Crusher on account of Its superior st nah. cfict. PROF. JAEGE R’S NEUR AL ANALYSIS. 
Adopted by important Railway and Mining Corporations, Cities, and Towns. Explanation of Dr. Jaeger’s new discovery of “ Neural 


sim 
First ‘Class Medals Ot Superiority awarded by American Institute, 1879 and 1880. analysis,’* an Cae by which the muscle nerve ind}- 
cates graphically what the nerve of smeil smells, and 


or JOHN F, ER, FoR BLAKE CRUSHER C0., Sole Makers, New Haven, Conn. what the nerve of taste tastes- these nerves being influ- 

ence ne » 7m mat ‘2 ec - 

GRAIN and FERTILIZING DRILLS. CLARKS RUBBER WHEELS, |cr- Ulectrael Sen benerots Ghemmtn chebien tes 
Tues , . ER 8. © . eth 

in anna of December soy et tock’. | THE PORTER-ALLEN This Wheel is unrivaled for durability, sim- | Shiccts's 9. the curve of joy produced by the odor of 


|“BLAKE’S CHALLENGE” ROCK BREAKER. | 

















virtue of 2 power given them and to effect a settlement Many, GRE gheapmess, Adapted fot, T7S5e | ease f juced by the odor of rancid 
between us, we will sell the following valuable patent j ee team n ine. aoa and Platform Trucks, Scales,” Heavy ethan: “curve @f pauses produced by the obcr of bad 
rights, most’ of which were used on the Keller Drill; Casters, and all purposes for which Wheels | grinking-water; and various other neural curves pro- 
many of them are now used on the Hagerstown Drilis. | ADDRESS are aes realy Oak Winco Locks Ot. duced = smelling different substances. © ‘ontained in 
About 1,200 of these drills have't been sold durin this SOUTHWARK FOUNDRY & MACHINE CO., G = dneama Sorex rinse Apes A or Las rie, Ne. 208, Price 








year, und the demand for them is increasing. These 
petente Duyers im Neate rights clso, together, and, if de- 43@ Washington Ave., Philadelphia, Pa. oe wie s - c-, 2 ane r epnteies. an we le = 
sire: y | xing in elation to ea'th wherein Dr. 
Letters Patent, No. 4¢ February 14, . - - 
Gand nowslastic fot rollers; wit | PAYNES AUTOMATIC ENGINES. py a ee 


18). relates to elastic and non-elastic feed rollers, with 
cured yo = operation or the injury trusses inflict — — 


gauges, slides, ete, 
Patent No. 50,140, issued Septem mber 26, 1865, relates to by Dr. J. A. N’S method. Office, 251 Broadway, 
check link for oa ooring, r, with attachments. | New York.” Binh book, with Photographic likenesses 
of bad cases, before and after cure, mailed for le. i 


Patent No. 61.548, Snot» ' anuary 29, 1867, relates to 
sharp-edged fertilizer feed slides, with attachments. 

TRANSMISSION OF POWER TO A DIS- 
Arthur Achard. A paper read before the 











Patent No. 61,544, issued January 29. 1867, relates to 
axles, gear wheels and shields. etc. (sabject to State 
rights of Henry Kuhiman to manufacture in Illinois und By 
Missouri). itution of Mechanical Engineers. Being a sum 
, No. 61,545, issued January 29, 1967, relates to fulcrum | of the ical results obtained in the transmission 
placed between boot and spring hoe; also, vibrating power to a distance by different modes I. Transmission 
of Power by Wire Ropes, and the formul# for cal 
tion. IL. Transmission by Compressed Air,with formuls. 
iv pane by premsate Water. ot toraeny. 
° sim. ion b ectricit General results 
Reliable, durable, and economical, will furnish a | tained by the several methods iis is one of the most 


Established 1840 


seats, etc. 
ne 0,556, issued May 25. 1869, relates to fertilizers and 
wheat sowers, with gauges opening each way from the 
No. 104.854, issued June 28, 1870, relates to double acting 

















reversible movement of fertilizer feeder. orse power with one-third less fuel and water than any other | valuable, practical, and comprehensive rs on the e 
jodi, Issued July 2, 180. relates to slide block for father Cuslofee A" for {nformation and| AURA BUY Published. "Contained tn, Screwrrrto | WT neR RY, RUGO, & RICH ARBSON, Manutuet rere 
adjusting the angle of sprin; or Illus ‘ ’ AMERICAN SUPPLEM HUNT, Nos , 

No. 105.8 B. ° c SONS, centa each office from tion. Facilities queurpaneed. Shop formerly occupied 
fetiiner a vm fst relates to double rotary Pox 1207. “e ay Nk < c Jorning, N. Y. —s oy eo = by R. Ball & (o., Worcester, Mass. Send for Catalogue 
©. 1S), 929. issued April 15, pecu arra. * ———EEE - ——— as nie arate 
hoe shitting. Sree” ; 'HYGIENE IN TH£ HIGHER EDUCA 


ment of locking burs or hoe shifting. 

0. 150,328, issued April 2, 1874, relates to improved 
slide blocks, with attachme 
and Ne wr issued July 21, "eb, and reissued as No. 8,343 


0.8 "siden slates to throwing axle sein outot wey of hoes. 


tion of Women. By A. Hughes Bennett, M.D.—A paper 
designed to show ee women deteriorate in health 
when subjected to bodily and mental strain, in distinc- 
tion from men, in whom, under the same circumstances, 
} it is unusual. The physical conformation of woman. 
Her nervous conformation. Her inteilectual conforma- 





No. 8344 re lates to 
portable hoe shifti 
nme h of the above patents expires \.. years tion. Her dis tion. The effects of social life and edo- 
"Ta, date of issue. - | cation on_ wo . Conclusions of the author. that the 
welfare of woman should be consulted, not by encourag 





Terms cash, or fift cent. of all 

r purchase money 
= h on day of sale, Ealemes within twenty days there- 
after, at the election of the purchaser. When paid for, 
Tn ctive rights will be duly assigned 

MEN Hi [AGERSTOWN AGRICULTURAL IMPLE- 

: ' MANUFACTURING CO., Hagerstown, Md. 

or fuller information Wy apply to Joun F. KELLER, 


her to take an independent position tn Ife, but by 
ARO MATIC MILK. Steam Fitters’ & Plumbers’ Supplies. - at. _ In suc 2 a _— _— —— — as 
pleasant, spe y cure for will make her a good wife, mother, and useful member 
PILES. One package— STURTEVANTS’ FAN BLOWERS. | of society. Comceiped, in SCIENTIFIK Anime ax Se 
oses . ALBERT BRIDGES, 4 Cortlandt Street, New York. PLEMENT, No. ‘215. Price 10 cents. To be had at this 
four d will cure in a P . office and from all newsdealers. 
every case. Price one dol- . 





Patentee, Martinsburg, , - 

We will also sell, at s.W ti | lar. Sold by druggists or sent by mail. Address DAMPER REGULATORS and Gage UTIFUL ALL NEW DESIGNS of liut- 
te rms, our e time and place, and on same | | iJ a 3. 50 BEA terfly, Drugon-ffy. Robin Red- 
seen own patents, No. 184.010. issued November 7, DR. L. H. HARRIS, Pittsburgh, Pa. Cocks. Murrill & Keizer, Baltimore. - "Pinks, Pansies, Violeta, and Moss Rosebad 








We will send on 30 days trial Hard Rubber Triangles, Irregular, ‘Raiiroad and Ship THE WALLACE DIAMOND ¢ CARBONS, 


to be cor- Telegraph, Telephone, and Kec 





fertilizers, and Patent | = {copa name on, Ie. Card } Mills, Northford, ot. 


re now being used on the Hagerstown Drill built by us. 
HAGERSTOWN AGL. IMP. M’r’G Co. 


rrin and grace sed eretes Bea, £3 improvement, on | 30 DAYS TRIAL ALLOWED. |xrurrzz 4 ESSER’s, NEW YORK, 








Curves, Scales, Protractors, etc 


DR. DYE'S rect. Send for Catalogues. 


| @_ PATENT QUICK 


Electro - Voltaic Appliances. | 
_lnvented by the eminent Dr. A.M. Dye, and | 
say ieneral Debility, Lost. Vigor Adjustable Stroke wis 
SHA PHRS |Seeirorscan ccrrs 
Can be Changed while in Motion. OTe hkty Ets New York. 
E. GOULD & EBERHARDT, | yNAMO ELECTRIC MACHINES.—A 


i: Bg the result of abuses and o 
NEWARS, N. el resume of the recent important researches of M. Preguet 

















Tieden tanta” Parsivni Mepeue Re 
LIGHT r Rheumatism, Neuralgia. Paralysis. Rupture, 
~ “¢/ CONDUCTORS. BY RICH- Wonterful c cures quickly e yr ted. Illustrated 


ard And 
British Assoctation “3 Pde Gs. —A paper read before the pamphlet sent free. Address, 


Accidents that it is not cutitients merely that lightning VOLTAIC BELT C0., Marshall, Mich. 














rods should be e erected, that 
der’, AS : tim good -« ~aimeenas ie - into the theory of the Gramme Machine, whereby be 
om wo a8 toon ally we at al times fa good or. : has succeeded In e earing =? a of or which 
om | | hitherto been comparatively obscure e 0} 
in Di cos nome, of such | that accidents occur | FORSTER'S 3. CRUSHER, AND ¢ CRUSHER AND PULVERIZER, | ae quan 8 parat “s vend some of which have 
»sed irreconcilable with the accepted theory. Titas- 





aces nominally 
Price 10 aauee AMERICAN BOE i? No aan, 
Rewsdealem To be bad st at this office and from Si 

number contains a valine 


The sam 
article by W rt 
Wing Conductor Preece, on “ The Proper Form 









We warrant 6 pe r onat, t. advantage In my Crushang. bs AMERICAN SUPPLEMENTS, Nos. 
crushing and Pa erizing do the work of stamp and one hirdpowe first . aK ‘s— an SS EN att 


—- Address TOTTEN & CO., Pittsburg, Pa. all newsdealers. 







suppo 
and com trated with twenty-two figures. Contained in ScTeN- 
mer and in Can be g Fz 2, BzA. and 
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The Phosphor- “Bronze Smelting Co, Limited. 


: New Offices and 
; Salesroom, 


F612 Arch Stree, 
' PHILADELPHIA 





advertisements. 
Ipside Page, each insert‘on - « - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 
(About eight words to a line.) i 
Enyravings may head advertisements at the same rate 
or line, by measurement, as the letter press. Adver- 


jacrnents must be received at pudiication office as early 
as oe morning t t appear in a nant iague. | 





TUADE 


Lhesphor- Do Bion 


PHOSPHOR-BRONZE 
Wire, Rods, Sheets, Bolts, etc. 











wosxrrtives BLAstT. 


IRON REVOLVERS, PERFECTLY BALANCED, 
Has Fewer Parts than any other Blower, 


P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
. SEND, Gen. Agt.,6 Cortla: 
COOK B & 00, Sell ling Agia. © Cortland to Aga 
§ Ning Agts. 8 Dey Street, 
araor YORE. 
SEND FOR PRICED CATALOGUE. 


BRONZE PATENTS. 
Sole Manufacturers of Phosphor-Bronze in the U.S, 


Send for Circular & Price ce List Of 


COPE & MAXWELL M’F’6 CO’S 


- New and Improved Styles of 
STEAM PUMPS 


BOILER FEEDERS. 
“THE BEST MADE.” 
Address HAMILTON, OHIO. 


TOOLS for Mechinists, Carpenters, Amateurs, Jewellers, Model Establ'd E A Cc L E A N v ! LS. 1843, 


e, and state what kind | Solid CAST STEEL Face and Horn. Are Fully War- 
oor an & McFADDEN, ranted. Retail Price, 10 cts. per Ib. 


meee Double Screw, Parallel, Leg Vises 


than any er Vise 
5 ISHER je NORRIS only , Trenton, N R ie de 






























Makers, Blacksmiths, ete. Send for Cot 


of Tools you require. 




















a Largest Belt Ever Made! : 


» | 18 OF OUR Nye 


37 & 2S FARK Row, 








so A3S Soe'ox ures. 2 ! COLD PENS. 
NEW YORK.- Send for Price List to 
—— | JOHN HOLLAND, Mfr., 19 West sth St., Cincinnati. 


W.JOHNS | ,stEWArrs 
foe RooFing 


A*RERTOE ROGET co 
























as ESTO LINING oun? INGS, } an beavplicd by ord’nary workmen at ONE 
ESTOS STEAM PAC CKING, | THIRD the cost of TIN. Send for a sample 
ASB eile w : PACK ING and our circular which gives full directions how 
bat Ss me 4th i ING 7 |  toapply your own roof; also how to repair 
 ASBESTC OAR! |  Jeaky roofs of all kinds,  Addres 
ASBES Eston ere, W. H. STEWART, 


RT SRESTOS SHEAT v4 Cortlandt St., New York, 


COATINGS, CE 
Descriptive price lists and samples i 


H. W. JOHNS M’F’C CoO., 
87 Maiden Lane, New York. 


EP esc. 








THE COMMON 








SENSE DRY KILN. 

















In solving the true principle of seasoni ng. ext 
‘the = from the center by suction, rapid Sa etmey c 
with moderate heat, we offer the cheapest kiln in 
Applied by ordinary workmen pA quickest in operation, and perfect in re- | 
Prevents checks. warp, or hardened su 
ST. ALBANS M’P’G CO.,, St. Albans, Ve. 


ESS abit j 
find the OPIUM, aeRree SUN NuhSiodl Tenfnd na ce elle’ Bs 


ROOFING. 


For steep or roofs. 
at one-third ‘ont cont. of tin. Circulars and samples free. suits. 
Agents Wanted. T. NEW, 32 John Street, New York. 


DRUN 


geon, c. «. A. Baiad "h Dh Dwight, t. 59” Books Free 
‘NEW AND CHEAP 


way of forming ducts in Worki ng Models 


Papen 4 : of water | and F-xperimental Machinery, Metal or Wood, made to 
order oy J. F. WERNFR, & Centre St., N. Y. 


srcmneel on casts core, 
for aqueducts, BARREL, KEG, 
HOGSHEAD, 
,Howeling, STAVE MACHINERY. 25 


Over 50 varieties 
manufactured by 


( et 8 HOLMES, 


Truss Driving. Baffale, N. Y. 


Geo. W. Read & Go, 


co toes “Lowhs. Beene: New Y ork. | Te ee 
oe MAHOGANY, 
And all Foreign and Domestic 
Cabinet Woods. 


SOLE MANUFACTURERS 


CUT AND PRESS DRIED 


THIN Ll u MBER, 
~aerence| CIGAR "BOXES, 


WILBRAHAM B Pax ° 
By an anel Stock, EHtc., Btc 








Sur- used. Send for circular 
J. A. DRAKE, Cincinnati, Ohio. 











under- 








ete. Rights forsale. W. F. QUINBY, Wilmington, Del’ | 


R KWOOD'’Ss no von én 
IMPROVE Cc om POUND FOR O1L PAINTS | Chanfer: 
will save you from BD) to 5 per eent +y our paint bill. = 
is durable and saves waste of paint. State or Shop Right. 

For Sale. Ativess 
. ROCKWOOD & CO.. OLEAN, N. ¥. 


SHEET METAL DROP PKESSES. _ 
STILES & PARKER PRESS CO., Middletown, Ct. 





ow 














GRADUAL REDUCTION OF onary. 


ufactured exclusively 
_JOHN tT. NOY £ * SONS, BU vEA LO, N.Y. Y. 





‘THE BAKER 









{ ForceD BLast.]} 
The best in the World for 
Charcoal Blast Furnaces. 








Putapenrnta, Pa. 


R CATALOGUE, “6 
PEKFECT 
NEWSPAPER FILE 


for 
ie ee ee mus, for presesving newspapers 


mi recently improved | 
ond price reduced. beoribers to to the SCIENTIFIC AM- | 
ERICA anid SCIENTIFIC AMERICAS SUPPLEMENT can be | 


si SEND 





Mills and Warerooms: | 


(186 to 200 Lewis St., New York. 











Pamphiets and Particulars on Application. | 


| 
OWNERS OF THE U.S. PHOSPHOR: | 





‘BOILER COVERINGS 


Gaheneal! 


ASBEST‘O8-LINED, REMOV. 
THE PATENT AIR Se a COVERINGS. 


| THE CHALMERS-SPENCE CO., Sole Pro) 
10 ( ort land-St. Foot of Bast 9th St., 


ICE AT $1.00 PER 'TON. 
ort’ ARTIFICIAL ICE CO., Limited, 
| P.O. Box 3083 42 Groeeawich & a New York. 
| Guaranteed Steir man st. efficient and economical of 
existing Ice and Cold Air Machines. 





‘ew o York. 











| 





FRIEDMANN’S PATENT INJECTOR, 
THE BEST 


Boiler Feeder 


IN THE WORLD. 
Simple, Reliable, and Effective. 


40,000 IN ACTUAL USE. 


NATHAN & DREYFUS, 

Sole Manufacturers, NEW YORE. 
Send for Descriptive Catalogue 

THE >{STRONG- 








of En 

Boilers. Special 
sizes, 4to 40 H. P. 
—<— on appli- 
cation. Also 
jointiess steam 
ettles and ma- 
fainee. tir, 


Sons & Co. ,Buffa- 
lo, N. 1 ’ 


W00D-WORKING MACHINERY, 


8 Universal Wood Workers, Planing, Matching, 
Moulding, Band and_ Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 

° BENTEL, MARCEDANT & CO., 
HAMILTON, OHIO, U. S&S. A. 


























FOR A 
COMBINED 


Punch and Shears 


af conntins Castes, of greet strengt th 
ani ca y, ap oroughly reli- 
able, wlieees 


Lambertville Iron Woiks, 
LAMBERTVILLE, N. J. 


ERICSSON’S — 
Naw Caloric Pomping Engine 


DWELLINGS AND COUNTRY SEATS. 





| Simplest cheapest, and most economical ping engine 
for domestic purposes. Any servant can operate. 
Absolutely safe. Send for ciroulars an ice lists. 


DELAMATER IRON WORKS 


C. H. DELAMATER & CO., Proprietors, 
No. 10 Cortlandt Street, New York, N. Y. 





WORKING M 
Mood, von T nach 
0OL: 


SPECIAL 
H.B. SMITH MACHINE C2 


FR 








MACHINISTS’ TOOLS. 


NEW AND IMPROVED PATTERNS. 
Send for new Illustrated catalogue. 


Lathes, Planers, Drills, &e. 


NEW HAVEN MANUPFACT URING co,, 
New Haven, Conn. 








FOLDING CHAIR CO. New Haven oo 


THE SCOVILL 
“Pop” Safety Valve, 


SIMPLE. RELIABLE, DURABLE, 
For Locomotive, Satonery. Marine, and Portable 
Send for descriptive circulars and price lists to 


THE HANCOCK INSPIRATOR CO., 
BOSTON, | MASS. — 











OPERATES BY ONE Hayy, | KORTING 
UN IVE VERSAL a IN ECT my 
DING 
Se eee ee ES 





HARTFORD 
STEAM BOILER 
Inspection & Insurance 
COMPANY. 


| W.B. PRANKLIN.Y. Pres’t. J. M. ALLEN, Pres't, 


J. B. PIERCE. See’y. 
rOR 
Heavy Punches, Shears, 
BOILER SHOP ROLLS, 


RADIAL DRILLS Etc. 
SEND TO 


HILLES & JONES, 


WILMINGTON, DE L. 


THE J. L MOTT IRON WORKS, 


SS and 90 Beekman St., New York. 
Demarest’s Patent Water Closets used almost 
exclusively in all fine work. Demarest’s Water 
Closets, Latrine’s and Hopper’ 8 for public building Ss and 
ries. Mott’s Celebrated Porcelain Lined 
| Baths unequaled for beauty and cleanliness. sani- 
tary Goods of all kinds. 

















Jarvis Furnace Co. 

Patent Setting for Steam Boilers Burns Bersenings 
and Sicck Coal without Blast. No. 7 Oliver St., Bost: 
No. 92 Liberty St. New York: No. 709 Market st., st 
Louis; No. 18 Second 8:.. Baltimore. 





- Easerson. QRL &CO. 
“ss BEAVER FALLS,PA 








. A. HARRIS. 
PROVIDENCE, R. I. (PARK STREET), 
Six minutes walk 4. est tel a. 

nal and On iL build 


Origi ot 
HARRIS-CORLISS ENGINE 


With Harris’ Patented Impypvemente, 
from 10 to 1,000 H. P. 








oh , 
Scientific American 
The Most pili) decsats was iu the World. 


VOLUME XLY. NEW SERIES. 
COMMENCES JULY 1. 
Only $3.20 a Year, including pestage. Weekly. 
52 Numbers a Year. 


This widely circulated and splendidly i!lustrated 
paper is published weekly. Every number contains six- 
teen pages ot useful information, and a large numver of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in THe ScrenTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress !n 
every community where it circulates. 

Terms of Subscription.—One copy of THE ScIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the pub‘ishers; six months, $1.60; three 
months, $1.00. 

Clubs.—One extra copy of THE SCTENTIFIC AMERI- 
CAN will be supplied gratis for every club of five subscribers 
at $4.20 each; additional copies at same proportionate 
rate. 

One copy of THE SCIENTIFIC AMERICAN and one copy 
of THE SGIENTIFIC AMERICAN SUPPLEMENT Will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
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